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REFERENCE 16 



SAMPLING TRIP REPORT 

SITE NAME: 

EPAI.D.NO.: 

SAMPLING DATES: 

1. Site Location: 

Sample Locations: 2. 

3. 

4. 

Acorn Cleaners 
DCNNO.: SAT2.20113.055.33j 
W.O. NO.: 20113.011.001.00: 
CASE NO.: 36112 5 

PRN000205926 

January 26,2007 

Refer to Figure 1 

Refer to Figure 2 

Sample Descriptions: Refer to Table 1 

Laboratories Receiving Samples: 

Analysis 

Target Compound List (TCL) 
Volatile Organic Compounds (VOCs), 
Percent Moisture 

Name and Address of Laboratory 

Liberty Analytical Corporation 
501 Madison Avenue 
Cary.NC 27513 

5. Sample Dispatch Data: 

Six aqueous samples and eleven soil samples for TCL volatile organic compound (VOC) analysis 
(low-medium concentration) were shipped to Liberty Analytical Corporation, CaiyNC on 1/26/2007 
at 1630 hours via Federal Express (Airbill No. 8392 8685 3763). 

6. On-Site Personnel: 

Name Company 
Dennis Foerter Weston 

Scott Snyder Weston 
Thomas Brownell Weston 

Julissa Morales Weston 

William Rodriguez GeoEnvirotech, Inc. 
Abraham Nunez GeoEnvirotech, Inc. 

Duties on Site 
Project Manager, Site Health and 
Safety Officer (SHSO), Sampler 
Sample Management Officer (SMO) 
Site Geologist, Geoprobe oversight, 
Sampler 
Sampler, Global Positioning System 
(GPS) Data Collection 
Geoprobe™ Operator 
Geoprobe™ Assistant 

O 



7. Additional Comments: 

On January26,2007, Weston Solutions, Inc. (Weston®) Region 2 Site Assessment Team 2 (SAT 2) 
personnel conducted a sampling event at the Acom Cleaners (ACPR) site. SAT 2 collected surface 
soil, subsurface soil, and groundwater samples to determine the priority for further action fbr this site 
iwiftpr the Comprehensive Environmental Response, Compensation, and liability Act (CERCLA). 

Five surface soil, six subsurface soil (including one duplicate), and five groundwater samples were 
collected throughout die site. Surface and subsurface soil samples were collected from soil borings 
advanced using Geoprobe™ direct-push technology. Surface soil samples were collected from the 0-
to 2-foot interval below ground surface (bgs). Soil borings were screened every 2 feet using a 
photoionization detector (PED). Subsurface soil sampling depths were determined based upon FID 
readings, visual observation, and Geoprobe™ refusal. If there were no elevated organic vapor 
concentrations, visual signs of contamination, or Geoprobe™ refusal, subsurface soil samples were 
collected at the interval immediately above groundwater. 

Soil samples were collected using dedicated En Core™ sampling devices, disposable plastic scoops, 
and aluminum trays. One rinsate blank (plastic scoop, aluminum tray, and a decontaminated 
Geoprobe™ cutting shoe) was collected. One trip blank sample was collected in conjunction with 
groundwater samples. An environmental duplicate for die aqueous matrix was not collected due to 
the fact that groundwater was not established in the last boring (Location 2) advanced for the 
sampling event. 

All samples collected by Weston® were designated for analysis of TCL volatile organic compounds 
(VOCs) through the EPA Contract Laboratory Program (CLP). All sample locations were recorded 
electronically using GPS technology in accordance with the EPA Region 2 Standard Operating 
Procedure (SOP). All samples were collected as part of the Preliminary Assessment / Site Inspection 
(PA/SI) evaluation conducted on site. The Organic Traffic Report is presented in Attachment 1. 

8. Report Prepared by: 
Dennis J. Foerter, CHMM 

9. Report Approved by:. 
W. S. Butterfield, 

Date: VVC 

- W. S. Butterfield, CHMfoT 
o 7 
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TABLE 1 
SAMPLE DESCRIPTIONS 

ACORN CLEANERS 
SAN GERMAN, PUERTO RICO 

SS01 

B3RZ4 

B3RZ5 

S02 

SS02 

SS02A 

S03 

SS03 

B3RZ7 

1/26/07 : 

B3RZ8 

1/26/07 

1/26/07 . 

B3RZ9 

B3S02 

1/26/07 

0645 

0725 

1240 

1240 

B3S03 

Surface soil sample from parking lot west of 
the Antongiorgie building. Soil consisted of 
well-compacted silty sand with asphalt; 
depth: 0.5-1 foot (ft.) below ground surface 
(bgs); Matrix Spike/Matrix Spike Duplicate ; 
(MS/MSD) for Quality Assurance/Quality 
Control CQA/QC) purposes. 

Subsurfacesoil sample from parking lot west 
of the Antongiorgie building. Soil consisted 
of a light-grayish-brown gravelly silt; depth: 
14-15 feet (ft.) bgs. 

Surface soil sample adjacent to south parking 
lot of the San German Government Building, 
located north of the Acorn Cleaners site. 
Soil consisted of loose gravelly coarse sand; 
depth: 0.5-1 ft. bgs. 

1/26/07 1245 

Subsurface soil sample adjacent to south 
parking lot of the San German Government 
Building, located north of the Acom Cleaners 
site. Soil consisted of light-brown hard well 
compacted clay; depth: 13-14 ft. bgs. 

1/26/07 

1/26/07 

0800 

0820 

Duplicate of subsurface soil sample AGS-
SSQ2 for QA/QC purposes. 

Surface soil sample from parking lot west of 
the Antongiorgie building. Soil consisted of 
fine sand mixed with concrete chips; depth: 
0.5-1 ft. bgs. 

Subsurface soil sample from parking lot west 
of the Antongiorgie building. Soil consisted 
of brownish-red loose sandy gravel; depth' 
6.5-7 ft. bgs. 

Cb 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

ACORN CLEANERS 
SAN GERMAN, PUERTO RICO 

d 

S04 B3S05 1/26/07 

SS04 B3S06 

S05 B3S08 

1/26/07 i 

SS05 B3S09 

GW01 

GW03 

GW04 

B3RZ6 

1/26/07 

1/26/07 

B3S04 

B3S07 

1/26/07 

1/26/07 

1/26/07 

0845 

0910 

Surface soil sample from parking lot directly 
west of Acorn Cleaners facility and north of 
Acorn's cooling tower. Soil consisted of 
light-brown coarse sand with concrete 
chippingS and asphalt; depth: 0.5-1 ft. bgs. 

Subsurface soil sample from paikrng lot 
directly west of Acom Cleaners facility and 
north of Acorn's cooling tower. Soil 
consisted of light-gray loose medium to fine 
sand' depth: 12-13.5 ft. bgs. 

0930 

1006 

0735 

Background surface soil sample south of the 
Acom Cleaners facility; collected from an 
area not believed to have been impacted by 
previous site activities. Soil consisted of 
loose fine to medium sand and concrete 
chippings; depth: 0.5-1 ft.J>gs1__j_^_^_t_ 

0815 

1000 

Background subsurface soil sample south of 
the Acom Cleaners facility, collected from an 
area not believed to have been impacted by 
previous site activities. Soil consisted of 
light-gray silty sand; depth: 15-16 ft bgs. 

Groundwater sample from parking lot west of 
the Antongiorgie building; depth: 15 ft. bgs; 
MS/MSD for QA/QC purposes. 

Groundwater sample from parking lot west of 
the Antongiorgie building; depth: 7 ft. bgs. 

Groundwater sample from parking lot 
directly west of Acom Cleaners facility and 
north of Acorn's cooling tower; depth: 15 ft. 
bgs. 
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TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

ACORN CLEANERS 
SAN GERMAN, PUERTO RICO 

GW05 
'• 

i 

. 

B3S10 
i 
«i 

1/26/07 .. 
I 
s 
' 

i 

1025 

; 

Background groundwater sample south of the 
Acdni Cleaners facility; collected from an 
area not believed to have been impacted by 
previous site activities; depth: 16 ft bus. 

,B 

RIN01 
? 

\ 

B3S11 | 1/26/07 ; 

« i 

0805 ; Rinsate Blank (Geoprobe™ cutting shoe, 
disposable plastic scoop, and aluminum tray) 
for QA/QC purposes. 

tboi 1 B3S12 I 1/26/07 0705 : Trip Blaiik collected for QA/QC purposes. 



SITE LOCATION AND SAMPLE 
LOCATION MAPS 



Site Location 
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Graphic Scale In Feet 
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© Approximate Site Location 

7.S Minute Series Totioflrapnic Quadrangle: San German. PR. 

Acom Cleaners 
CLIENT NAME 

© 
Acorn Cleaners 

San German Sites 
San German, PR 

EPA DATE 
12/04/2006 

Jt 



CALLE LUNA (aka ROAD #102) 
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NOTES: 
S01 - SURFACE SOIL SAMPLE 
SS01 - SUBSURFACE SOIL SAMPLE 
GW01 - GROUNDWATER SAMPLE 

AH sample numbers preceded by ACPR-

Not to scale 
® O 
c 
<5 

CO < CL 
a 
CL 

-  BORING LOCATION 

Acom Cleaners 
San German. Puerto Rico 

CLIENT NAME: EPA 

SAMPLE LOCATION MAP 

d> 
Feb  02  2007  
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ATTACHMENT 1 

REPORTS/CHAIN OF CUSTODY RECORDS/ 
FEDEX AIRBILLS 
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ftCDA USEPA Contract Laboratory Program 
Vtrrt Organic Traffic Report & Chain of Custody Record 

Case No: 
DAS No: 

36112 R 
Reg km: 
Project Code: 
Account Code: 
CERCUS ID: 
Spill ID: 
Site Name/State: 
Project Leader: 
Action: 

Acom Cleaners/PR 
Dennis Foerter 
Preliminary Assessment/Site Inspection 

Data Shipped: 
Center Name: 
Alfoffl: 
Shipped to: 

1/26/2007 
FedEx 
8392 8685 3763 
Liberty Analytical 
Corporation 
501 Madison Avenue 
CaryNC 27513 
(919) 379-4060 

Chain of Custody Record 

Relinquished By (Date/Time) 

</*</»/(*> 

Signature: 

Received By hi ' ' (Mb 

j£sL£a  4 
(Date/Time) 

vS5S 

ORGANIC 
SAMPLE No. 

MATRIX/ CONC/ ANALYBSr TAG No/ STATION SAMPLE 00 LLECT INORGANIC 
iyp* ORGANIC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE! Bottles LOCATION DATE/TIME 8AMPLE No. iyp* 

B3RZ4 Soil (0"-24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) 6:45 

B3RZ5 Soil (>24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-SS01 S: 1/26/2007 7:26 

B3RZ6 Ground Water/ 
Scott Snyder 

M/G VOC(aq)(7) (HCL) (3) ACPR-GW01 S: 1/26/2007 7:35 

B3RZ7 Soil (0B-24"V 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-S02 S: 1/28/2007 12:40 

B3RZ8 Soil (>24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-SS02 S: 1/26/2007 12:40 

B3RZ9 Soil (>24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-SS02A S: 1/26/2007 12:45 Field Duplicate 

B3S02 Soil (0"-24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-S03 S: 1/26/2007 8:00 

B3S03 Soil (>24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-SS03 S: 1/26/2007 8:20 

B3S04 Groundwater/ 
Scott Snyder 

M/G VOC (aq) (7) (HCL) (3) ACPR-GW03 S: 1/26/2007 8:15 

B3S05 Soil (0"-24")/ 
Scott Snyder 

M/G % Moisture (7), TCL 
VOCs (7) 

(Ice Only) (4) ACPR-S04 S: 1/26/2007 8:45 

B3S06 Soil (>24")/ M/G % Moisture (7), TCL (Ice Only) (4) ACPR-SS04 S: 1/28/2007 9:10 

) 

Scott Snyder VOCs (7) 

Shipment for Case 
Comptets? Y 

Sample) to bo used for laboratory QC: 

B3RZ4, B3RZ6 
Shipment lead? 

Analysis Key: 
% Moisture = TCL Perec Int Molstiire (soil), ICLVUUs = TCL VUCs (toll), VUU (aq) = IUL VUU(aqueous) 

TR Numbp  ̂ 2-291174636-012607-0001  ̂ REGION tJPY 
sw^copy to 'î nagementof̂ e Atbr̂ Ike Benhoff, CSC, isowConference Center Dr., VA 20151-3819; Pfl 703/818^200; Fax 703/818-4602 HI/S1^Plge 1 of 2 



6E(§ USEPA Contract Laboratory Program 

Region: 
Project Code: 
Account Code: 
CERCUS ID: 
Spill 10: 
Site Name/State: 
Project Leadon 
Action: 
Sampling Co: 

ORGANIC 
SAMPLE No. 

— wHviaiiwf rnigraip 

Organic Traffic Report & Chain of Custody 3 

Acorn Cleaners/PR 
Dennis Foerter 
Preliminary Assessment/Site Inspection 
(6&8D.-SAT2 

MATRIX/ 
SAMPLER 

5 

B3S07 

B3S0S 

B3S09 

B3S10 

B3S11 

B3S12 

Soli (0"-24")/ 
Scott Snyder 

Sol( (>24")/ 
Scott Snyder 

Groundwater/ 
Scott Snyder 

Field QC/ 
Scott Snyder 

Field QC/ 
Scott Snyder 

AIMLYSM 
TURNAROUND 

Ground Water/ M/G 
Scott Snyder 

Date Shipped: 1/26/2007 
Carrier Name: FedEx 
AhwUs 8382 8685 3763 
8hlpped to: Liberty Analytical 

Corporation 
501 Madison Avenue 
CaryNC 27513 
(919) 379-4080 

TAONoJ 
PRE8BWARVE/ Bottlee 

Case No: 
DAS No: 

36112 R 
Chain of Custody Record Sunptor ^ 

ReHnqutshe&By _ (Date/Time) Received By / (Date/Time) 

1 '/zs /ov /*3o fiud t/te. In //Wa 
2 / / * / 
3 

4 

VOC (aq) (7) (HCL) (3) 

M/G % Moisture (7), TCL (Ice Only) (4) 
VOCs(7) 

M/G % Moisture (7). TCL (Ice Only) (4) 
VOCs(7) 

M/G VOC (aq) (7) (HCL) (3) 

M/G VOC (aq) (7) (HCL) (3) 

M/G VOC (aq) (7) (HCL) (3) 

STATION 
LOCATION 

SAMPLE COILECT 
DATE/TOE 

ACPR-GW04 S: 1/28/2007 t0:00 

ACPR-S05 S: 1/26/2007 9:30 

ACPR-SS05 S: 1/26/2007 10:08 

ACPR-GW05 8: 1/26/2007 10:25 

ACPR-RIN01 S: 1/26/2007 8:Q5 

ACPR-TB01 S: 1/26/2007 7:05 

INORGANIC 
SAMPLE No. 

Rlnsate 

Trip Blsnk 

Number: 2-291174636-012607-0001 
PRprovfdes preliminary resutte. Requests Mr preliminary results win increase analytical coats Slti 

CSC. 15000 Confmnce Cmter Of., Cl»n%. VA 20151-3819; Ph 70OTW4200; Fox 7(ISffl1IW«» F7VS1 fU» 



© 

International Air Waybill 
ForM&naNfcnwalMte 

r— « Express Package Service 1 From rmmpbttHlpiilii i f^SrGpnMU*M|U Sondei^ePedBt \ °V— \ Qf FedExhflLWoiltif fl fadfaWlfta... 

NeiaBiMnlMsni 

vQT>p-<srK.'v-l 

r~ I O eAto/N ̂ r-Xo^x^rN-S ( *- . 

Sender's 
Name 

-LU • &&&!£» 

Address I o J^S^- -1»- f •P̂  
Address •<£- V^st-X t V<y»v Q' ̂  

Slate O O 
 ̂ "•*" — 

Couimv "9t ^sNCA-

5 Packaging rJ*5!l3SJiB3K«3S!SKl,,:-n 
•&, •%» n3£L_g  ̂ M°»* 
6 Special Handling yrt*S 
• HOUPatFed&locaAj^J^^^g^^  ̂ ) 

BP Postal Code QQG^O 

2 To 
fej"* AV<r«^ t^O G*nz> 

come^jL^a^^bei  ̂ AsO^Nsjil^g-^N 

a*— ^\^A-sr,n Ao.^ 

Address 

i 

7a Payment flffl onupuilaftiu cftap*> tz ^Bwwh*«eii^e™«eHefcbsim—, Cadi 
• |S^fAa!BJ • Mptaa. MLpSS O cart Dchequi 

MbtoSlfa V" **  ̂ -
t»ac«dlto. — 

Cheque 
MhUistMt 

fCMS&a.Bw 

7b Payment flDdbtoeadmwtK S*£s^liKwlS!w5i55dw5S 
^ ewNde.Aee.IM**—I 

• »JfS85£ • r Mn ne."" 'eiHtshd. — _ . 1 ---"• « 
nmrir- ' 

City 

Country 

L-C -->v 

jJZL 
State •. N s--* Province N«—» 1 

Postal Code JZIfc&O. 
Recipient's Tax 1.0. number tor Customs purposes 
•4 .esr/WWWflWOHw MtoeaHrPW*"-

8 Your Internal, Billing Reference  ̂
, QVVtfttitP 

asasga 

3 Shipment Information ̂  Q nrtanm»e»-im*«^^*g*-'jyl 

fertauu: 1 
Commoditv Oooerfptlon 

hEQUieeo 
HvowtedCod* tammy cflhiarfiitiei Vofcrt tor Custom 

vgsom _ 

i 

: - -  -

i 

: - -  -

i 

1 r^rteSftitQuWpwbwrfm ^ 
torCapaam (Spsc^SmMd 

5oo 1 l —— ' 1 
" \ 1—1 smeK»elpnWreiM«™'*^«*lh" 

torCapaam (Spsc^SmMd 
5oo 

For Completion Instructions, see back of fifth page. 

Mfit Ticking 6313 atfiS 37W3 

Try online shipping at fotlcx.com ^ 

to. No. 

lt»lm.«ndcaWin»ere*" t»»ftite«liB«tr- il2erW^*eitM-mn NdWEqirmOaipoiaitai 
Onestfow? Visit oar VIMi site at fedaxxtm 

Orfntiia US. call MmMM7. OuWdethe US.cet your local Fedft office. 
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RECORD OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER. 

DATE: 2/7 
SUBJECT: CLP Data Package for Quality Assurance Review  ̂  ̂  ̂ 0 
FROM: Hazardous Waste Support Section (HWSSVRSCC 
TO: • HWSS ESAT-TOPO . \ 

Attached is the following ORGANIC Data Package to be reviewedfor Quality Assurance 

SITE: /?Cr>rr\ C&u^er^ ______ CASE#:.?X//7 

SPG#: i f .  — SAMPLER: A1 

#SAMPLES MATRIX 

—£— 44^: 

FRACTION; 

PRO J. CODE: #£ SITE SPILL *; 7Z 

LAB: LiBtTV OPERABLE IJNTT; G0 

TURN-AROUND-TIME; "7 ,Joa/ 

CERCLISID# : 

Contaminantfs) of Concern (Iflcuownl 
, '* % v: 

REGION IIRSCC DATA TRANSFER LOG 

ReHpqnisfted By RepdvPd B, 

Date/Tiipe signature ' Datem™ 



ATTACHMENT 1 
SOMO1.1 / Low/Med 
SOP NO. HW-33A/VOA, Rev.O 

Page 1 of 5 

Functional Guidelines for Evaluating Organic Analysis 

rAGBu., 36112 SDG No.: B3RZ6 
LABORATORY: LIBERTY fllf^Tw^VOA SAMPLER: W-SAT ANALYSIS: 06 WATER VOA 

DATA ASSESSMENT 

The current SOP HW-33A/VOA (Revision 0) April 2006, USEPA Region II Data Validation SOP for 
Statement of Work SOM01.1 for evaluating organic data has been applied. 

All data are valid and acceptable except those analytes rejected "R"(unusable). Due to the detection** 
QCDrobtenlLsome analytes may have the "J" (estimated), "N"(presumptive evidence for the presence 
of the material, "U" (non-detect) or" JN" (presumptive evidence for the presence of the material at an 
estimated value) flag. All action is detailed on the attached sheets. 

The "R" flag means that the associated value is unusable. In other words, significant data bias is 
evident and the reported analyte concentration is unreliable. 

_ .  .  cujmti— ££££ otr.mauaJMJ**' 

p y  R ^ w e , .  C -  r D  

r.O'i-l /TaPO Verified By: AJT . ~ Date: (~ /2007 

© 



ATTACHMENT 1 
SOMO1.1 /Low/Ned 
SOP NO. HW-33A/VOA, Rev.O Page 2 of 5 

SDG#B3RZ6 

1. HOLDING TIME: 

II!.6 •T!?,"1 °fJn ,n tSa^PlB can.chan9® wIlh time due to chemical Instability, degradation, volatilization, etc. If the specified holding time is exceeded, the data may not be valid. Those analytes 
detected in the samples whose holding time has been exceeded will be qualified as estimated, "J" The 
non-detects (sample quantitation limits) will be flagged as estimated, "J", or unusable, "R" if the 

holding times are grossly exceeded. ' II,ne 

The following action was taken in the samples and analytes shown due to excessive holding time. 
No problems found for this qualification. 

2. DMC's 

AJI samples are spiked with surrogate compounds (DMC's) prior to sample preparation to evaluate 
overall laboratory performance and efficiency of the analytical technique. If the measured surroqate 

C°ntraCt SpeCmCattonS' «UaWicat!o- — aPP"«« to the'ampKd 

20%SamPleS haVS DMC/SMC recovsries below the lower limit of the criteria window, 

Hits are qualified "J" and non-detects are qnaijfp»rf "UJ". 

B3S07 
1,1-Dichloroethene-d2* cis-1,2-Dichioroethene, trans-1,2-Dichloroethene 

3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

The MS/MSD data are generated to determine the long-term precision and accuracy «* th« <m*h• 

Not Applicable. 

4. BLANK CONTAMINATION: 

^®^^^^o®^"to^h^smnptes during Mmple^rep^aUoI^or^id 

. The following analytes in the sample shown were qualified with "U" for these reasons: 

A) Method blank contamination: 

DC-x The following volatile samples have analyte concentrations reported below the CRQL and i«c 

btak 

Hits are qualified U and non-detects are not flagged. 

CD 



attachment 1 
SOMOl.1/LOW/Med 
SOP NO. HW-33A/VOA, Rev.O Page 3 of 5 

Toluene 
B3RZ6, B3S04 

B) Field or rinse blank contamination: 

See Trip blank criteria. 

C) Trip blank contamination tor VOA aqueous samples: 
DC-x The following volatile samples have analyte concentrations reported below the CRQL and less 

5S. or e^ual to two times (2X) the associated top blank concentration. Reported sample 
concentrations have been elevated to the CRQL. 
Hits are qualified "U" and non-detects are not flagged. 

Cyclohexane 
B3RZ6, B3S04, B3S07, B3S10 

D) Storage Blank associated with VOA samples only 
DC-x The following volatile samples have analyte concentrations reported above the CRQL and less 

than or equal to two times (2X) the associated storage blank concentration. 
Hits are qualified "IT and non-detects are not flagged. 

Acetone 
B3S07 

DC-x The following volatile samples have analyte concentrations reported below the CRQL and less 
tiian or equal to IWo times (2X) the associated storage blank concentration. Reported sample 
concentrations have been elevated to the CRQL. 
Hits are qualified "U" and non-detects are not flagged. 

Acetone 
B3S04 

Methylene Chloride 
B3RZ6, B3S04, B3S07, B3S10 

E) Tics "R" rejected: 

No problems found for this qualification. 

5. MASS SPECTROMETER TUNING: 

Bromofluorobenzene. 
If the mass calibration Is in error, all associated data will be classified as unusable "R". 

No problems found for this qualification. 

6. CALIBRATION: 

9ss&ssaasssa&s&ssm 
checks document that the instrument is giving satisfactory dally performance. 

© 



ATTACHMENT 1 
SOM01.1/Low/Med 
SOP NO. HW-33A/VOA, Rev.O 

Page 4 of 5 

A) Response Factor GC/MS: 

DC" ass°cia'9d wilh an h#lal av8raga rese°ns9 «"*»• 
Hits are qualified "J" and non-detects are flagged "R". 
1.4-Dioxane, 1,4-Dioxane-d8 

B3RZ6, B3S04, B3S07, B3S10, B3S11, B3S12, VBLKRC, VHBLKYL 

DC"X—^,?f°'l!°wingyplat|l6 samples are associated with an opening anchor closino continiiinn 
HH«^.ye2SL°?D(CCJV) response factor (RRO) outside eVandedcS Hits are qualified "J" and non-detects are qualified "R". -

1,4-Dbxane, 1,4-Dk>xane-d8 
B3RZ6, B3S04, B3S07, B3S10, B3S11, B3S12, VBLKRC, VHBLKYL 

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

thê ntlnulng calibration chmfk resî nse factô RRR trornlhafnKi!!?0 

D is a measure of the instrument's daily performance Percent RSD mwTthf 5S S^l0n" Percent 
performers, and < 50% for 1,4-Dioxane %D must be ?? be K 20%» < 40% fort he poor 

these reasons, ail positive results are flaaaed as estimator! ®, quantitation errors. For 
%rsD ̂   ̂ ryr̂ -R0-9ed"uj"' 

The following analytes in the sample shown were qualified for %RSD and %D: 

DC'X »££££• 
Hits are qualified "J" and non-detects are qualified "UjT 

1,2,4-Tnchlorobenzene, 1,2,3-Trichlorobenzene 
B3RZ6, B3S04, B3S07, B3S10, B3S11, B3S12, VBLKRC, VHBLKYL 

8. INTERNAL STANDARDS PERFORMANCE GC/MS: 

^uLU£l^he GC/VS Unm,<» and ""P"*- «• ̂ "e 
2 (-50%to .20OT1) fro^h^^hM,̂  ;S^X.C«,,n, lrU^n^^raiylvmomthan.tactorrt 
internal standard must not vary more than *30 sUfk? .! The retention time of the 
standard. If the area count is (Outside the (-50% to^2t!m ren~ «t f.ssoclated continuing calibration 

© 



ATTACHMENT 1 
SOMOl. 1/Low/Med 
SOP NO. HW-33A/VOA, Rev.O Page 5 of 5 

No problems found for this qualification. 

9. COMPOUND IDENTIFICATION: 

A) Volatile Fraction: 

TCL compounds are identified on the GC/MS by using the analyte's relative retention time (RRT) and by 
comparison to the ion spectra obtained from known standards. For the results to be a positive hit, the 
sample peak must be within ± 0.06 RRT units of the standard compound andtiave ion spectra which 
has a ratio of the primary and secondary m/e intensities within 20% of that in the standard compound. 
For the tentatively identified compounds (TIC) the ion spectra must match accurately, in the cases 
where there is not an adequate ion spectrum match, the laboratory may have provided false positive 
identifications. 

No problems found for this qualification. 

10. CONTRACT PROBLEMS NON-COMPLIANCE: 

All samples had 1,4-Dioxane and 1,4-Dioxane-d8 average RRF and RRF50 values less than 0.01. 

11. FIELD DOCUMENTATION: 

No problems found for this qualification. 

12. OTHER PROBLEMS 

No problems found for this qualification. 

13. This package contains reextractions, reanalyses or dilutions. Upon reviewing the QA results, 
the following Form 1(s) is identified NOT to be used. 

No problems found for this qualification. 

G> 



STANDARD OPERATING PROCEDURE 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: 3& 113. 
• — LAB: 

SITE NAME:_ Acgx-p a L i  U s d y  

SDG No(s).: n&Sfiizt, 

1.0 Chain pf Cnflf-nrly „nn ^n,„lln„ T><_ 

1 •1  ̂srs? Records . 

JZL . 

ACTION: if no, contact RSCC, or the TOPO t-n K* • 
replacement, of missing or illegible ° n 
from the lab. legible copies 

1 - 2  . » ^ » W P « W P « h E i l l  

ACTION: If no, contact either RSCC 
obtain the necessarv i„f.' . . thG T0P° to 
contractor. V the prla. 

2-1 Have any missing deliverable* h* 
and added to the' daJa™ge% ° rM^"d 

ACTION: Contact the TOPO to obtain . 
resubmittal of anv mi* n exPlanaticn or 

IE lab cannot provide Sen no^ff'from the lab • 
review of the data pacta™'in tt ^ S"eCt 0(1 the 

-L-L 

2.2 
package?^ CheCkUst inciu^ with the 

/SHIfH • f M 

f 2 ' 3  t f c e  T « ' - ^  
Trip Report? ecords, and Sampling XZl^ 

CD 3 



STANDARD OPERATING PROCEDURE 

• TT Date: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VQA, Revision 

— : — — YES NO N/k"  ̂

ACTION:  I f  yes ,  con tac t  the  TOPO to  ob ta in  an  exp lana t ion  o r  
resubmi t t a l  o f  any  miss ing  de l ive rab les  f rom the  

l abora to ry .  

3.0 r.nwr Let-t-̂ r gpG Narrative 

3 .1  I s  the  SDG Nar ra t ive  o r  Cover  Le t t e r  P resen t?  

3  2  Are  case  number ,  SDG number  and  con t rac t  number  
con ta ined  in  the  SDG Nar ra t ive  o r  cover  l e t t e r  

( s e e  S O W ,  E x h i b i t  B ,  s e c t i o n  2 . 5 . 1 ) ?  
EPA sample  numbers  i n  the  SDG,  de ta i l ed  
documenta t ion  o f  any  qua l i ty  con t ro l ,  sample ,  
sh ipment ,  and /o r  ana ly t i ca l  p rob lems  encoun te red  s  
in  p rocess ing  the  samples?  Cor rec t ive  ac t ion  v /  

t aken?  

3 . 3  D o e s  t h e  N a r r a t i v e  c o n t a i n  t h e  f o l l o w i n g  
i n f o r m a t i o n  S O M O l . 1 ,  p a g e  B - 1 2 ,  s e c t i o n  2 . 5 . 1 ) ?  
Desc r ip t ion  o f  t r ap ,  co lumn used ,  s to rage  o f  
samples ,  case# ,  SDG#,  ana ly t i ca l  p rob lems ,  and  
d i sc repanc ies  be tween  f i e ld  and  l ab  we igh t s .  

3 . 4  D o e s  t h e  n a r r a t i v e ,  V Q A  s e c t i o n ,  c o n t a i n  a  l i s t  
o f  a l l  TICs  iden t i f i ed  a s  a lkanes  and  the i r  

estimated concentrations? J—1 

3 . 5  D i d  t h e  c o n t r a c t o r  r e c o r d  t h e  t e m p e r a t u r e  o f  t h e  
coo le r  on  the  Form DC-1 ,  I t em 9 -  Coole r  /  
Temperature, and in the SDG Narrative? I... V/T 

3 . 6  D o e s  t h e  n a r r a t i v e  c o n t a i n  a  l i s t  o f  t h e  p H  
va lues  de te rmined  fo r  each  wa te r  sample  submi t t ed  
fo r  vo la t i l e s  ana lys i s  (SOW,  page  B-13 ,  s ec t ion  

2 . 5 . 1 . 2 ) ?  

3 . 7  D o e s  the-Case  Narrative contain the "verbatim 
statement (page  B-12 ,  section 2 .5 .1  of the SOM)?  

ACTION:  I f  "No" ,  t o  any  ques t ion  in  th i s  sec t ion ,  
con tac t  the  TOPO to  ob ta in  necessa ry  

© 4  



STANDARD OPERATING PROCEDURE 
jjjJSEPA Region II 

—' SLP/S0W- WU/^M Volatiles SOP m ***" 2°°« 
: ~ —— SQP HW-33A/VQA, Ravisi0n 0 

YES NO N/A 

und^heacontra«™rSwe' d°C<®ent 

Non-Compliance section of the Data Assessment. 

4 - 0  D a t a  V a l i H a f i n n 

SMsrsy* 'szttitr s« 

startinr^rorthe^Sfnfrratrver111"9 

b* ArS aU f°rms and cGPies legible? 

c. Assembled in the order set forth • ^ ' 
et forth m the SOW? 

' 4 .1 

^ I*w/Med concentration Volatiles Data present, 

Action: Tate action as specified in section 3.7 above. 

£&BS-A;-j!aH^iaRJaiati AKAT.Vgro 

1,0 5aaE^-5mditi2n£ZProbiaBa 

1.1 Do the Traffic Reports/Chain- ^ -
Sampling Trip Report or Lah M° ~Custody Records, 

any problems with sample recei^^V^^* 

samples, analytical nmKi "ceiPt/ condition of 

circumstances affectino ^h*113 °r £pecial 

9 the ̂ ality of the data? 

ACTION: if samples were not iced or the • ' " 
arrival at the laboratoryand""" nelted UP°* 
cooler was > i0<> C, then fl-rr H' ten,peratlire of the 
- t h  a  * j .  a n d  a l l  n o n  d e ^ — I t s  

.{^ACTION: If both VQA vials for 

(# VOA vial analyzed had air^Sbi^V11 bubbl« or the 
results .J. and all all positiv. 

© 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SQM01.1/Low/Medium Volatiles 

Date: April 2006 
SOP HW-33A/VOA, Revision 

YES NO N/A 
% 

2.0 Holding Times 

2.1 Have any VOA technical holding times, determined 
from date of collection to date of analysis, been 
exceeded? 

2.2 Preservation: Aqueous samples must be preserved with 
HCL to pH of 2 or below and cooled at 4°C ± 2°C. 
Non-acrueous samples: frozen (less than -7°C) or properly 
cooled (4°C ± 2°C) and preserved with NaHS04. 

Action: Qualify sample results according to the following table. 

Holding Time Actions for Low/Medium Volatile Analyses 

ACTION 

Matrix Preserved Criteria Detected 
Associated Compounds 

Non-Detected 11 
Associated 

Compounds ~~ 

No < 7 Days NO Action 

No > 7 Days J R 

Aqueous Yes < 14 
Day 
s 

No Action 

Yes > 14 
Day 
s 

J R 

No < 14 
Day 
s 

J R 

Non-
Aqueo 
us 

Yes < 14 
Day 
s 

No Action 

Yes/No > 14 
Day 
S 

J R 

_ 

-e-



9T-
STANDARD OPERATING PROCEDURE 

JUSEPA Region II 

VQlatUes sop ^ 

" ,P^ TT, 

3,1 present?V°^at^e MC Rec°^ a—rle. (Fort, „ 

ACTI0H' fr^Se^r^f exPianation/resub 

unavailable, document the efftcrS^ T 
Assessment. eGt ̂  the Data 

were outliers marked correctly with en asterisk? 

ACTION: Circle all outliers in red. 

3.3 Were more than three nP t-u * 

I'euterated Mdnitorinn ̂  & en (14) 
recoveries (DMC'S) 

heir corresponding limits? 
TP 

YES NO N/A 

littal 

If yes, were samples re-analysed? 

Were method blanks re-analysed? 

ACTION; If any DMC is outside the r • ^ 
below), qualify their associ^T? limits (see Table 

(See Table below) as %0Uowsrted target COrapounds 

VOLATILE nMr wn TUTASSrvxa-ivr. 
aw8Jssastt®Ĵ Lsaaaaffi5 

Chloi-oethanp.-Ht; 

Di chlorodi fluorometh 
Chloromethane 
Bromomethane 
Chloroethane 
Carbon Disulfide 

ane Cyclohexane 

1/2-Dichloropropane 
Bromodichloromethane 

Ch1orobenzene 
IF 3-Dichlorobenzene 
1/ ̂ Dichlorobenzene 
1/ 2-Dichlorobenzene 
1,2, 4-Trichlorobenzene 
/2,3-Trichlorobenzene 



STANDARD OPERATING PROCEDURE 

USE PA Region II _?*te: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP Hff 33A/VOA, Revision 
— YES NO N/A 

1 4—Dioxane—d8 trans-1, 3- Chloroform-d 

1,4-Dioxane 

DichloronrODene-d4 
cis-1,3-Dichloropropene 
trans-1,3-

Dichloropropene 
1,1,2-Trichloroethane 

1,1-Dichloroe thane 
Bromochlorome thane 
Chloroform 
Dibromochlorome thane 
Bromoform 

7—Riitanone-dS 1 ri-Hiahloroethene-d2 2-Hexanone-d5 

Acetone 
2-butanone 

trans-1,2-
Dichloroethene 

cis-1,2-Dichloroethene 

4 -Me thy 1-2 -pe nt anone 
2-Hexanone 

Vinvl Chloride-d3 Benzene-dS 1.1,2,2-

Vinyl Chloride Benzene 

Tetrachl oroethane-
d2 

1,1, 2,2-
Tetr achl oroethane 

1,2-Dibromo-3— {_ 
chloropropane 

1,2-Dichloroethane-d4 Toluene-d8 

Tr i ch1orofluo romethane 
1.1-Dichloroethene 
1,1,2-Trichloro-l,2,2-

trifluoroethane 
Methyl Acetate 
Methylene Chloride 
Methyl tert-Butyl Ether 
Carbon Tetrachloride 
1.2-Dichloroethane 
1,1,1-Trichloroethane 
1,2-Dibromoethane 

Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene ' 
o-Xylenes 
m,p-Xylene 
Styrene 
Is oprop ylb en z ene 

CP 



STANDARD OPERATING PROCEDURE 
!EPA Region II 

• YES NO N/A 

VOIATTT.E QEIJTBPaTen MANfTnrmi 
"^^^miEGOVERY TTUrmn 

DMG 

Viny1 ChIori de- d 3 

Chloroethane-d5 

3-> l-Dichloroethene-d? 

2-lu t a non e-d 5 

Chloxoform-d 

-~Pichloroethane-d4 
snzene-dS 

_-l r 2-PichIoropropane-d6 

Toluene-d3 

trans-1, 3-Dichloropropenp-Hzj 

2-Hexanone-d5 

1i 4-Pioxane-d§ 

I*1/2,2-Tetrachlproethane-d2 

1 t ̂ ~DichIoroben2ene-d4 

Recovery Limits (%) 
for Water Samples 

65 - I3i 

71 - 131 

55 - 104 

49 - 155 

78 ~ 121 

7§ - 129 

77 ~ 124 

79 - 124 

7 7 - 1 2 1  

Recovery Limits (%) 
for Soil samples 

68 - 122 

61 - no 

45 - 132 

20 - 102 

72 - 123 

79 - 122 

80 - 121 

74 « 124' 

73 ~ 121 

28 - 135 

50 - 150 

73 - 125 

78 - 121 

72 - 13Q 

17 - i§4 

50 - 150 

80 - 131 
5 6 - j  6 1  

70 - 131 

hi 

1. For any recovery greater than tha 
Cncin the uPPer limit: 

a* Qualify *j" =ii . 
b"00 -"'•-u* 

le«atLnethnowSeH^t:han " eqUal to 208< but 

°Uallfy "J" 311 — — u~t c_s. 

-8-<£> 



STANDARD OPERATING PROCEDURE 

__ .Date: April 2006 

S2th£dRS?LP/SOW, SOMOl.l/Low/Medium Volatiles SOP HW-33A/TOA, Revision 

b. Qualify "UJ" associated non-detects. 

3_ For any recovery less than 20%: 

a- Qualify "J" all positive associated target compounds, 
b. Qualify WR" all associated non-detects. 

NOTE: up to three (3) EMC's per sample, excluding 1, 4-Dioxane-d8, 
may fail to meet the recovery limits. (SQM, sec. 11.3.4, pg. 
D-45/Low Medium VOA) . Recovery limits for 1, 4-Dioxane-dS are 

advisory. . 
As per SOM, any sample which has more than 3 DMC s outside 
the limits, it must be reanalyzed (SOM sec. 11.4.3.1 
pg. D-46/Low Medium VOA) . 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if the Lab did not perform reanalysLs. 

34 Are there any transcription/calculation errors 
between raw data and form II? 

ACTION: If large errors exist, ask the TOPO to obtain an 
explanation/resubmittal from the lab, make any 
necessary corrections and note errors in the data 
assessment. 

4 . o Matrix Spike/Matrix Spike Duplicate Recovery (Form IIIl. 
Note: Data for MS/MSD will not be present unless requested. 

4.1 Are the MS/MSD Recovery Forms (Form III 
Low/Med VOA) present? i—3. . 

4 .2 Was the MS/MSD analyzed at the required 
frequency (once per SDG, or every 20 samples, 
whichever is more frequent)? i—1 

ACTION: If any MS/MSD data are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data alpne.. However, 
using professional judgement, the validator may 
use the MS and MSD results in conjunction with othe x 

•4-0— 



STANDARD OPERATING PROCEDURE 

3EPA Region II 
>th0d= CLP/S0H- SOMP1 • l/WMedium Volatiles sop 2006 

"w -"A/VOA, Revision 0 

YES NO N/A 

of the'data*.̂  determine the need '*«'*« Salification 

^ ® Method Blanks fForra xV) 

5.1 

5.2 

5.3 

5.4 

ACTION: 

;S"-rr " 

5SSSSSi '̂„c",J2 
blank been analyzed for each SdTo^ e^rAr"**1 

samples, whichever is more frequent? * ± 

Has a VOA method blank been analyzed after ih 
calibration standards and Once- evervff w ® 
time period for each rr/MC a. Y ̂ 2 hours 

r each GC/MS instrument used? 

Was a VOA instrument blank analv^d = 
sample/dilution that contains a t!ro  ̂
exceeding the initial c»-mk +-'•' rget compound 

page D-48/Low/Medium VOA, secL'on TzT.l!3?? S°M' 

LL1 

5.5 

lotTfl t̂ TZoTô  Wank daU are 

explanation from the lab? VV° 
unavailable, the reviewer mJ, °4 blank data are 

judgement, or substitute fieL Ma^Tf68?10"31 
data for missing method blank data. C blank 

™tai»iQ9 a '"9®ta^lJLnexceedingethefter 3 Sample 

ac<^ired"LediatelyS;ft^P?histhe ^°™"°gram 
carryover, The syste^ il a f°r P°«iWe 
target analyte is below CRQL "use^ Uacontal,,inated i£ the 

accordingly6 " — r c^d Sf 

an JhT sSua'were^nafyzedr06 P" SDG a"er 

© 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VOA, Revision (^J| 

; ' YES NO N/A 
, , • • • • • • • • •  •  

ACTION: If storage blank data is missing, contact the TOPO to 
obtain any missing deliverables from the laboratory. 
If unavailable, note in the Contract Problems/Non-
Compliance section of the Data Assessment. 

5.6 The validator should verify that the correct 
identification scheme, for EPA blanks was used. (See SOM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identification scheme used for 
all Low/Med VOA blanks? 

ACTION: Contact the TOPO to obtain corrections from the lab, 
or make the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator. 

5.7 chromatography: review the blank raw data - chromatograms 
"(RICs), quant, reports, data system printouts and spectra. 

Also compare the storage blank raw data.with the methiod 
blank. Determine if contamination in the storage blank is 
also present in the method blank. 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
Low/Med VOAs? 

ACTION: Use professional judgement to determine the effect on 
the data. 

5.8 Are all detected hits for target compounds in 
method, and storage blanks less than the CRQL? J £L 

Exception: Methylene Chloride, Acetone and 2-butanone must 
be less than 2X times their respective CRQLs. 

ACTION: If no, an explanation and laboratory's corrective 
actions must be addressed in the case narrative. I f 
the narrative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

ii CD 
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STANDARD OPERATING PROCEDURE 

PA Region II 

od: CLP/S0w' SOMOi. 1/Low/Mediuin Volatiles ^ Date: April 2006 
SOP HW-33A/VOA, Revision 

N/. 

0 Contamination 

NOTE: "Water blanks", "drill ki = i » 
blanks" are validated 3 i t n s ' and distilled water 
used to qualify data Do^of7 Qti^V samPle^ arid are not 
QC blanks discussed below. fUS® the™ With the °ther 

6.1 

6.2 

(?CL and/"°"c9se,bfoafLCw/M^n J>0Siti-
Cs) for L°w/Msd concentration VQAs? 

Do any aethod/reagent/instrument blanks . • 
positive results (including TICS) J? , ™tal" 
Concentration VOAs? how/Med 

/ 
JLJ. 

I—L 

I 

NOTE: Contaminated instrument- ki I c/-vryi / ent blanks are unacrpnfaKi n , 
sow (bee page D-50/VOA, section 12 l*  ̂ pt*ble  under this 

ACTION: Document in the Dat-s 2__ 
^obleMS/Non-ConpliLce uT? ̂  
blank was submitted?1106 lf 9 contaminated instrument 

ACTION: Sample analysis results after the hi h 
sample must be evaluated for carrvovf C°ncentrati°n 
meet the maximum carryover crit-®  ̂ Sample must 

U.3.8 p. D-46/VOA rthf* '? " Usted SQM 

r tbf 
in the Contaminated°sampleh"^ BXCeeded the 

6.3 

X_I ACTION: Prepare a li <st- n? +.v 
the ̂ t^natrt of 

Of samples (may * P*rt*ciUar group 

qualified because of contaainatioTin hotter ST * 

<s> 
A3-



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: April 2006 
Method: CLP/SOW, SOMOl. I/Low/Medium Volatiles SOP HW-33A/VOA, Revision 

— — : ' ' YES NO N/A 

Field blanks & trip blanks must be qualified for system 
monitoring compound, instrument performance criteria, 
spectral or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated, all associated Sample data 
should be qualified unusable (R). 

Blank Type Blank Result Sample Result Action for Samples 

Detects Not detected No qualification required 

< CRQL * < CRQL Report CRQL value with a U 

> CRQL No qualification required 

= CRQL * < CRQL Report CRQL value with a UV 

Method, Field, > CRQL No qualification required 

Trip, Storage, < CRQL Report CRQL value with a U 

Instrument * * > CRQL * > CRQL and < blank 
contaminat io 
n 

Report blank concentration 
for sample with a U 

> CRQL and i blank 
contaminati o 
n 

No qualification required 

Gross 
contaminatio 

n 

Detects Qualify results as 
unusable PL 

TIC > 2ug/L Detects See "Action" beD_ow 

2x the CRQL for methylene chloride, 2-butanone and acetone 
Qualifications based on instrument blank results affect only the sample analyzed immediately after the 
sample that has target compounds that exceed the calibration range or non-target compounds that exceed 
lOOug/L. 

© 



oTANDARD OPERATING PROCEDURE 

PA Region II 
od: CLP/sow, SOMOI. 1/Low/Medium Volatilas Date: April 2006 

SOP HW-33A/VGA, Revision 0 

YES N/A 

NOTE: Analytes gualified "n" fn>- ui • 
as "hits" when qualifying for^s 1 *re treated 

Note: When applied as described in the table' 
concentration in the blank aw m„n-  ' contaminant 
factor. Mk are """fPlled by the sample dilution 

flCTI0M the -

the most contaminated th" ^ 
sample data "R" (unusable) ^ank, flag the 

6.4 
with'"every ̂ sample?n5e''e^U^^6,ent blanks —rated 

7.2 

.3 

. ° ' field/rinse/eqUipment^iankf ^ associa^d 

not have associat'edlfieidfblar.ksdrinklng WaC°r tap d° 

SC/Mg Instrument rwir „ 

7 - l  A r e  t h e  GC/MS Instrument t„t. 
(Form V) present fn^n Performance Check Forms 

VI present for Bromofluorobenzene (BFB)? 

Are the enhanced bar aranh *. 
mass/charge (m/z) listing fo? toetra^r a H 
for each twelve hour shift? provrded 

injection^of^FB^or^i^cas ^ "» 
continuing calibration (C^wa™ Cl°Sin9 
opening CCV? "ed as an 

•'-'̂ -sted oelow are some hnf-
analytical eeguencerLXo 
£ as a -*• 

i 

& 
x 



STANDARD OPERATING PROCEDURE 

USE PA Region II Ap î1.2?06 

Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VOA, Revision v 
: — ~ YES NO N/A 

Conditions for When 
Example Sequence is 
Appropriate; 

Acceptable Criteria 
That Must be Met: 

Notes: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

• BFB tunes meet instrument 
performance criteria. 

• The five iqitial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets both opening 
and closing CCV criteria 

• CCV B meets.closing CCV 
criteria. 

The requirement of starting 
the new 12-hr clock for 
Analytical Sequence 2 with a 
new BFB tune is waived if 
CCV A meets opening CCV 
criteria. If CCV B meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 

If time remains on the 12 
hour clock after initial 
calibration sequence 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV criteria). 

\ CCV B meets opening CCV 
criteria. 

• CCV C meets closing CCV 
Criteria. 

CCV A does not meet opening 
criteria, therefore a new 
BFB tune must be performed, 
immediately followed by CCV 
B before a method blank and || 
any samples may be analyzed^ J 
In this case, the new 12 hrV! 
clock and Analytical 
Sequence 2 begins with the 
injection of the new BFB 
tune. 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing CCV. 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV. 

• BE3 tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 
criteria. 

• CCV B meets both opening and 
closing CCV criteria. 

• CCV C meets both opening and 
closing CCV criteria. 

The requirement of starting 
the new 12 hour clock for 
Analytical Sequence 2 with a 
new BFB tune is waived if 
CCV B meets opening CCV 
criteria. If CCV. C meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be .analyzed 
immediately after CCV B. 

csy 
j/ 

§ 



Region IX 

plod: CLP/SOW, SQM01 

STANDARD OPERATING PROCEDURE 

1/Low/Medium Volatilas Date: April 2006 
SOP HW-33A/VOA, Revision 0 

N/A 

Lf more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing CCV 

! OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV 

BFB tunes meet instrument 
performance criteria. 

CCV" A meets opening CCV 
criteria. 
CCV B meets closing CCV 
criteria (but doe* aoes not meet 
opening CCV criteria). 

CCV C meets opening CCV 
Criteria. 

CCV D meets both opening and 
closing CCV criteria. 

c Z  *?°eSn0t mSet °penin3 
criteria, therefore a 

new BFB tune must be 
performed, 

immediately followed by CCV B 
before a method blank and any 
thi! may be analyzed. m this case, the new 12 hr block end Analytical Sequence 2 
Sf n5 Wtth the ini«tion of 
the new BFB tune - The 
requirement of starting the 

new 
1*" CI°CK FOR ANALYTICAL 
SEQUENCE 3 WITH A NEW BFB TUNE 
IS WAIVED IF CCV D MEETS 
OPENING CCV CRITERIA, IF CCV N 
MEETS OPENING CRITERIA, A ° 
METHOD BLANK AND SUBSEQUENT 
SAMPLES MAY BE ANALYZED AFTER 

NOTE: 

Have the ion abundance been nonrali2e<J t<> ̂  ̂ ^ 

ACTION, 

base peak, evl^thouj^thr"511 ̂  norinalized to m/z 95 the 
that of m/z 95. 9h ̂  l0" of m/z 174 m^ 

7.5 

If mass assignment is in error 
unusable (R) . ror' <I"all£y all associated data as 

Have the ion abundance criteria h* 
instrument used? "a been met for each 

ACTION: 

ACTION: 

List all data which do not me=r • 
separate sheet) . meet ̂  Sundance criteria (attach a 

7.6 

If ion abundance criteria 
Judgement may be appl^ ̂ dJ?!! ^f*«icnal 
the data may be utilized.^ d6termine tc> "hat extent 

M»» lists s^'FoS^sr^chrc^at"10" bet"«" 
errors are found, ̂ ck wt. f " lea" valuas but if 

"n abundahce criteria column "on ForT^T ±n 

/ ill 

Ul 
X\ 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOMOl.1/Low/Medium Volatiles 

Date: April 2006 
SOP HW-33A/V0A, Revision 

YES NO N/A 
1 

ACTION: If large errors exist, take action as specified in section 3.1 
above. 

7.8 Is the spectrum of the mass calibration compound 
acceptable? 

ACTION: Use professional judgement to determine whether associated data 
should be accepted, qualified, or rejected. 

0,0 Target Compound List (TCI,) Analytes (FOA.1U X.) 

8 .1 Are the Organic Analysis Data Sheets (Form I) present with required 
header information on each page, for each of the following: 

i—L 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, trip, etc)? 

Are the VQA Reconstructed Ion Chromatograms, the mass spectra for the 
identified compounds, and the data system printouts (Quant Reports) 
included in the sample package for each of the following: 

8.2 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, trip, etc)? 

ACTION: If any data are missing, take action specified in 3.1 above. 

8.3 Is chromatographic performance acceptable with respect to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: 7 

L^ 

I / 
J.JL 

( 

/ 

ACTION: Use professional judgement to determine the acceptability of "the 
data. 

8.4 Are lab-generated standard mass spectra of the identified 
VQA compounds present for each sample? JL_J_ 

(33*-

V. 



m^E; 
STANDARD OPERATING PROCEDURE 

|EPA Region II 
_K!̂ !̂li0̂ 1_1/Low/Medium Vo:atllas 3Qp ̂ .3̂  ̂2006 o 

ACTION: 

6.5 

8 . 6 

8 . 7 

ACTION: 

ACTION: 

YES 

If any mass spectra are missincr talc*. 
above, if Ufa does nofc genera^' th^r 38 sPecified in 3.1 
make note under the "Contract ProhJ*. /»*" Standard spectra, 
of the Data 
the reported results. unavailable reject WR" 

units of the ctu^LTon, 

"hi 

Do sample and standard relati,«» < • 
within ± 20$? n xntensities agree to 

„ ^ J i. 
wS P^° ional judgement tn <?ir=.r 

If it is determined that 'incorricrid5%*?"PtablUty °f dsta-

all such data should be rejected (R) 71 1^1Gn? were made, 
evidence of the presence of the on jf9e 'N" {'Presumptive 

detected (U) ,t th. calculated i.SJST' «• «-t 

3:E£S.b* 

#2 above befote IteliLi'n^lt^eti "Cti°" s-2'Action 
has affected positive compound identificati"^""00"*1"1"*"0" 

N/A 

9'° I*pt*tlv»'v Id.n-ie.-. nm,,„a. („„t 

9 - l  A r e  a l l  T e n t a t i v e l y  I d p n t - i « - j  „  

TIC) present? Do listed TICs include™1 l F °m 1 V0A" 
retention time, as well as th» 1 SCan nunifaer or 
qualifier? " estlIhated "J" and/or "JN" 

{ r\ 
Are the mass spectra for bh. . 
associated "best match" spectr^'ncli^d •JdeJ'ifie4 ̂ pounds and 
each of the following: "eluded m the sample package for 

a- Samples and/or fractions as aPpropriate? 

b. Blanks? 

b. Are Alkanes listen :•,/» 
Narrative? n/" of the •*rS»il; -m wu 

III 

•CTION: LJL 
If any TIC data are missing, take act,-

actlon sP^ified in 3.1 above. 

(S> 
JUT 



STANDARD OPERATING PROCEDURE 

JSEPA Re ion II Date: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VOA, Revision 

vtr C wn TvT / Ta 

ACTION: Verify "JN" qualifier is present for all chemically named TICs 

having a percent match of greater than or equal 85%. TICs 

labeled "unknown" are qualified with a WJ" qualifier. 

9.3 Are any target compounds (from any fraction) listed as 

TICs? (Example: 1,2-dimethylbenzene is xylene - a VOA 

target analyte - and should not be reported as a TIC.) 

ACTION: Flag with "R" only target compound detected in another 

fraction (except blank contamination) . 

9.4 Are all ions present in the reference mass spectrum with a 

relative intensity greater than 10% also present in the 

sample mass spectrum? 

9.5 Do TICs and "best match" reference spectra relative ion 

intensities agree within ± 20%? 

/ 

Ui 

J_L 

ACTION: Use professional judgement to determine the acceptability of TIC 

identifications. If it is determined that an incorrect iden

tification was made, change its identification to "unknown" or 

to some less, specific identification (example: "C3 substituted 

benzene") as appropriate. 

Action: When a compound is not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory contaminant , solvent 
preservatives or Aldo condensation, the result should be quali. fied as 
unusable (R) . (i.e., common lab contaminants such as CO, (m/e 44), 
Siloxanes (m/e 73), diethyl ether, hexane, certain freons. Alciol 
condensation products: 4-hydroxy-4-methyl-2-pentanone, 4-methyl— 
2-penten-2-one, and 5,5-dimethyl-2(H)-furanone. Solvent preservatives 
cyclohexene, and related by-products: cyclohexanone, cyclohexenone, 

cyclohexanol, cyclohexenone, chlorocyclohexene, and chlorocycloh exanol.). 

10 .0 fnmpmmd Quantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation errors in Form I 

• results? (Check at least two positive values. Verify 

that the correct internal standards, quantitation ions, 

and RRFs were used to calculate Form I results.) 

10.2 Are the CRQLs adjusted to reflect sample dilutions and per 

cent moisture? 

ACTION: If errors are large, take action as specified in-section 3.1 

above. 

ACTION: When a sample is analyzed at more than one dilution, the lowest 

CRQLs are used (unless a QC exceedance dictates the use of th& 

(2£> 

>e-

x/ _ _ 



STANDARD OPERATING PROCEDURE 
SEPA Region II 

Sth0-: Voiatiles SOP f f°S Q 

YES HQ IJ/A 
HIGHER CRQLs DATA FROM THE DN„- * 
CONCENTRATIONS THAT EXCEED ̂  REPLAC« 
ANALYSIS BY CROSSING OUT ̂  . 3^""°° RAN9« IN THE ORIGINAL 
THE ORRGMAL FORM I AND SUBSTITUTING TH <=ORRESP0"<*ING VALUE ON 
SAMPLE. SPECIFY WHICH FORM I I S IF K *** FRON THE DILUTED 
ACROSS THE ENTIRE PAGE OF ALL £0 T^® US®D' THEN DRAW A RED "X" 
any in th. data .ulaVp.c^rr"" 1 " n<* »=*", L"di„\ 

FOR NON-AQUEOUS SAMPLES, were th. / 
PERCENT MOISTURE < 70S? RVF 

Art-SAMi T* A_i ' J. - J 

!0.3 

11. 0 

—i c ^ iuh ;  f 
Action: If the % moisture > 70 o« - w 

as «j" and non-detects' as aL/ 90"0?' qualify detects 
Moisture > 90S, d.SS'E'S! M the * 

Standards non-detects as »R-

11.1 

ACTION: 

Are the reconstructed ion p-k 

3°?aSov"° *" rais"°3' action 
Gg/MS Initial CalfhraHon /sv.^ nf 

12.1 Are the Initial CalibraHo» =. 
and complete for the voiatile^J^ VI LCV) Present 

f L  \ 50' i°0, and 200 ug/i for t* conc®ntrations 
100, 200 and 400 ug/L for t_? ' n°n-ketones, 10, 20 
2000. and 4 000 ng/1 f0f1,1!^n^d I0°- 2»0, I250, ' 

ACTION: If any initial Calibration f 
specified in section 3.1 abov^ missin9' take action as 

l--2 Are the relative stanHai-^ J , 

°R-D concentration range^f^he Stabl® f&r V0A'S 
*WD * 20.%, , 40% for poor perform C*libration (i.e., 
* 50-A for 1, 4-dioxane) ? rf°rmers <see table below), 

—' * t iu-C xor 

*• 50". for 1, 4-dioxane) ? 

ACTION: Circle all outliers in red. -L_l / 
NOTE: THE TWENTY TWO 12? \ 

LISTED BELOW. THE RELATIVE6^0*7"®" CON,P°UNDS AND ASSOCIAT 

BA NEATER THAN OR ̂ *1 ' ***** ̂  FOR 

x 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOMO1.1 /Low/Medium Volati 1 es 

Date: April 2006 
SOP HW-33A/VOA, Revision 

"YES NO N/A 

Volatile Compounds mv>iibi-tinq- Poor Response 

Volatile Compounds 

Acetone 1,2-D±bromo-3-chloropropane 

2-Butanone Isopropylbenzene 

Carbon disulfide Methyl acetate 

Chloroethane 

Chloronie thane 

Cyclohexane 

Methylene chloride 

Methylcyclohexane 

Methyl tert-butyl ether 

1,4-Dioxane trans-l,2-Diehlproethene 

1,2-Dibromoethane 4-Methyl-2-pentanone 

Dichlorodi fluoromethane 2-Hexanone 

eis-1,2-dichloroethene 

1,2-Dichloropropane 

Trichlorofluoromethane 

1,1,2-Trichloro-l,2,2-trifluoroethane 

ACTION: If %RSD > 20.0%, (> 40.0% for the poor performers, and > 50% for 
1,4-dioxane), qualify associated positive results for that 
analyte "J" (estimated). If %RSD is > 90, flag all non-deteets 
for that analyte "R" (unusable) and positive results "JM. 

NOTE: Analytes previously qualified "U" for blank contamination are still 
treated as "hits" when qualifying for initial calibration criteei^ • 

12.3 Are any"RRFS < 0.050 (< 0.010 for poor performers)? 

ACTION: Circle all outliers in red. 

ACTION: If any RRF values are < 0.05 or < 0.01 for poor performers, 
qualify associated non-detects unusable (R) and associated 
positive results estimated (J). 

ACTION: Document in the Data Assessment under Contract Problems/Non-
Compliance the analytes that fail %RSD and/or RRF criteria. 

12 4 Are there any transcription/calculation errors in 

GP 
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STANDARD OPERATING PROCEDURE 

jEPA Region I I  

h ° d :  - - - C - V o l a t i l e  S 0 P  

the reporting of rrfs, RRFjj ' feR 
w E valnes, but i£ e„ocrJfDoSIr^ 

YES NO N/A 

ACTION: Circle errors in red. 
1/ 

ACTION: 
explanation/resubmlttainfrom the Ub° d° °btal° a" 
Assessment under contract 

nwn-vompin 
SC/MS Continuing raHt.rri).i v . gL-^Xrbratxon Verif^Hnn tccin ,r ^ 
13.1 ^ 

the Data 

13.2 

ACTION: 

L± 

ft,., 
ACTION: 

1,3.4 

f | ~ WAHI V I t  ̂

is «« 

« Td'XZ fSX?#? *» Injection of 
opening CCV for each instrumX """ " »» , 

".Pdarci 
laboratoryf0 \ \  
"ag ,il associated sanpie data as J£,££ «• 

r° Mf " * ««<«"«. i • 
* 5" for 1,4-BioraS"" mFf^dt^ RRF Ceding 
or * 25, for the remaining Reformers 

Circle all outliers in red. 

Do any volatile compounds have a RRF <• n nc I 
the poor performers? °-05 °r < 0.01 for 

ACTION: Circle all outliers in red. 
Note: 

u. 

Note: 

Action: 

Verify that the CCV was run at the. • i 

? Holr^ SIuT"? "ithl" U" — 
calibration I" Sed "llbrati»n- If the Md-poXt "W to 

£?2^Lat"d"d - ~T?octchv; a^e  ̂
y we from the correct initial 

The closing CCV use>d to b 1 

Mi'̂ oSSis -y 
table below) ?c«Ptance criteria a« "11"1 saW>=«, provided 
criteria for an ̂ )Mh]g ccv"^,?^ does „ «V ,see 

— and the nert SLvF^" 

zxjrzteK S e - - d -

<3> 



STANDARD OPERATING PROCEDURE 

USE PA Region II 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles 

Date: April 2006 
SOP HW-33A/VOA, Revision 

YES NO N/A 

Continuing Calibration Verification (CCV) Actions for Low/Medium Volat±les Analyses 

Criteria for Criteria for 
Action. 

Opening CCV Closing CCV Detected 
Associated 
Compounds 

Non-Detected 
Associated 
Conpcmnds 

RRF < 0.010 (poor responders) 
RRF < 0.050 (all other volatile 
target compounds) 

RRF < 0.010 
(for all volatile 
target compounds) 

J R 

RRF > 0.010 (poor responders) 
RRF > 0.050 (fox all other compounds) 

RRF > 0.010 
(for all target 
volatile compounds) 

No Action 

• V| 
%D > 50.0 or < -50.0 (1,4-Dioxane) 
%D > 40.0 or < -40.0 (poor responders) 
%D > 25.0 or < -25.0 (all other 
volatile target compounds) 

%D > 50.0 or < -50.0 
(for all volatile 
target compounds) J UJ 

%D < 50.0 or >. -50.0 (1, 4-Dioxane) 
%D < 40.0 or > -40.0 (poor responders) 
%D < 25.0 or > -25.0 (all other 
volatile target compounds) 

%D < 50.0 or >. -50.0 
(for all volatile 
target compounds) 

No Action 

Opening CCV not performed at required 
frequency * 

Closing CCV not 
performed at required 
frequency * 

R 

* See section 13.2 above 

ACTION: 

13.5 

ACTION: 

ACTION: 

Document in the Data Assessment under Contract Problems/Non-
Compliance if more than two of the required analytes failed tire 
above acceptance criteria. 

Are there any transcription/calculation errors for the 
reporting of RRFs, or %D between initial RRFs and 
continuing RRFs? (Check at least two values but If 
errors are found, check more.) 

Circle errors with red pencil. 

_ 
If errors are large, notify the T-OPO to obtain 
explanation/resubmittals from the lab. Document errors in the 
Contract Problems/Non-Compliance section of the Data Assessment, 

J* 



O™AKD OPERATING P R O C E D U R E  . . .  
IEPA Region II ' ' * ' 

*. -.SK» ,̂S „ 

YES NO' N/A 

All DMCs must meet RRF > 0 mn «.* . , 

•«. to determine th. need of «> 

Note: 

"•° internal Standard ,» "TTT) 

an"bla41KtSn1thearfngf JFJOIM^V0* eveer sampl® 
.calibration?thE reGent opening cCV ftandar^ 

If no, were affected sample reanalyzed? 

ACTION: 1. circttf an 
aU «*"•«* »i*h red pencil. 

sample oPbSkPwifc£Jn ±30^e standards in 
internal standard in the P-hmf fr0m the Rt iof the 
standard (opening c-CV or mid-DoinrSSfC*ated caliN*atiQa 
calibration)? point standard from; initial 

U-
J_L 7" 

Action: Use. the 
table to qualify the data: 

Criteria 

Area counts < 50S of i? K„ ~ 

rF~~ -

standard (Opening CCV or mid nn^6" s®®ples and 12-hour 
calibration) °r standard from initial 

* T  — — — —  
'tandard (Opening CCV or mid-nli W®en sainPles and 12-hour 

S^ftion)9 ^d-pomt standard from ±nitial 

•mm ' 

ACTION 

D®tested 
Associated 
Conpounds * 

No Action 

Non-detected 
Associated 
Compounds * 

ft** 

No 
Action 

•No Action 

I.t«S 



STANDARD OPERATING PROCEDURE 

USE PA Region II . Date: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VQA, Revision 

Http: //www. epa.gov/superfund/Droarams/clp/soml.htm 

** Examine the chromatographic profile for that sample to determine if any false 
positives or negatives exist. For shifts of a large magnitude, the reviewer may 
consider partial or total rejection of the data for that sample fraction. Detects 
should not need to be qualified as unusable *R" if the mass spectral are met. 

NOTE: Contract Reouirements: The SOM (section 11.4.1 page D-46/VOA 
Low/Medium states that any sample which fails the acceptance criteria 
for IS response must be reanalyzed. 

ACTION: Document in the Data Assessment under Contract Problems/Non-
Compliance any sample(s) which failed the above IS acceptance 
criteria. 

15.0 Field Duplicates 

15.1 Were any field duplicates submitted for Low Concentration 
VOA analysis? 

ACTION: Compare the reported results for field duplicates and calculate 
the relative percent difference. 

ACTION: ' Any gross variation between duplicate results must be addressed 
in the reviewer narrative. If large differences exist, contact 
the TOPO to confirm identification of field duplicates with the 
sampler. 

X 



I  
C o m p u C h e m  r e c e i v  

a division of Liberty Analytical Corporation ' FEB I11 Tfln 
501 Madison Avenue m 

HA2. WASTE SUPPORT SEC. 

I  

Cary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDQ NARRATIVE 

CASE # 36113 ! 
SDG # B3RZ6 j 

CONTRACT # EPW05028 | 
SAMPLE IDENTIFICATIONS: B3R26, B3S04, B3S07, BES10, B3S11, and B3S13 

The water samples listed above were received intact, properly refrigerated at a temperature of 5.6'C in sealed shmoino 

'oealed behind the 

prepared and analyzed following the current EPA Contract Laboratory Program (CLP) M^Tdil^'rr T 

and aH pertinent Laboratory Notices for this case are included in the sample data section. 
Volatiles 

explanations provided in the notice included in the narrative section of the SDG. ' T " ̂  

Tentatively Identified Compounds (TICs) were found in some of these samples In a relbonse to a statement „mr * 

approximate retention times and origins are as follows: j ™ 'LCFs"Their 

4.970 min. Laboratory artifact 
10.998 min. Laboratory artifact 
13.772 min. Laboratory artifact 
13.857 min. Laboratory artifact 
14.136 min. Laboratory artifact 

These peaks are present in the standards, blanks, and samples. 

All bromofluorobenzene (BFB) abundance criteria were met for tunes associated to th« cnr n .. rw • 
for all initial and continuing calibration standards associated to thi« «3nr " 0vera"> QC criteria were met 
(DMCa) ma, recoveiy cdterie the ^ !,7. 7 , T 

""le 'n asaodaW method btoKs^tanS^^Z.8"" 
Aa par tha SOW. an example catcelation la attached , the example given la tor Vinyl chljoddedB in VBLKRC. 

and in the computer-readable data submitted on diakette hasibeen auth a m lhis dardcopy data package 
deaignea. aa verdied by the Mowing "Sure A/t p0"26" by "" Ma"^« 

I  Fertile1 

GC/MS Lab Manager 
January 31, 2007 



CompuChem 
a division of Liberty Analytical Corp. 

Sample Delivery Group (SDG) 
Cover Sheet 

RECEIVED 

FEB 01 2007 VM 

HAZ. WASTE SUPPORT SEC 

ORIGINAL 
SDG Number B3RZ6 

Laboratory Name CompuChem 

Contract No. EPW05028-

Analysis Price 

VOA WATER ONLY 

Laboratory Code L1BRTY 

Case No. 36112 

NA SDG Turnaround 

EPA Sample Numbers in SDG (Listed in Numerical Order) 

1) 
2) 

B3RZ6 
B3S04 

7) 
8) 7*" 

13) 

14) 7^ 
19) 

20) —7^ 
3) B3S07 9) / 15) / 21) 

4) B3S10 10) / 16) / 22) /... 
5) 

6) 

B3S11 
B3S12 

11) 
12) 7 

17) 
18) 

/ 
7 

23) 

24) ̂  r 

B3RZ6 B3S12 
First Sample in SDG 

| 1/27/2007 
First Sample Receipt Date 

Last Sample in SDG 

1/27/2007 
Last Sample Receipt Date 

Note: There are a maximum of 20 field samples (excluding PE samples in an SDG. 
Attach TRs to this form in alphanumeric order (the order listed above on this form). 

Signature Date 01/27/07 

m 
32L 

A 



Alice Evans 

From: 
Sent: 
To: 
Cc: 
Subject: 

Alice, 

Ruddph, Sizabeth {erudofph@fetfcsc.aiml 
Monday, January 29,200712:55 PM 
AficeEvans <E-mafi) 
Adly Michael; Jennifer Feranda 
Region 02 j Case 381 121 Lab UJBRTY issues | FINAL 

» + * *  •••Summary Start1 

Issue: No sample tags received for thin r«««. 

frSelof 22JS 2' th* 
analysis of the samples. Region 2 dofle no? •** andi Proceed with the 
•••Summary End*" 91on 2 do8s not require sample tags. 

XSS,1" ̂  krt°H if y°U have questions. 

•Beth 

""Original Message——--

To. erudolphgfedcsc.com -
Subject: FW: RESIGN 2|€#36112|ISSUE 

Issue 1; we did not receive tags with this case. 

Thanks, 
Alice 

Alice Evans 
Project Manager 
CompuGhera/Mherty Analytical 
•aevansgcampuchemlabs. com 
919-379-4080 

> Original Message—-— 
Pram: Joan Puxdie 

* I ^ Saturday, January 27, 2007 11-13 AM 
> To: 'erudolph0fedcsc.com' AM 
> ec: Alice Evans 
> Subject: REGION 2|C§36112|ISSUE 

> Beth, 

> No return cooler information sent. 

> »• received 11 soil, and 6 waters with TR/COC aarked oamlete 
> Thank you, ! 
>-Joan Purdie 
> Contract Co-ordinator 
> CompuChem/Liberty 
> 919-379-4081 
> jpurdieOcompuchemlabs.com 

I • 

* NOTICE-— '•* 
Prelated e"MU """9s <">" "H. sender does „U waive any 

^ ̂rights end obligations. Kindly notify the sender ipnediately by e-™u 
• ! 

.31 



you have received this in error or by mistake. You are notified that 
disclosing, copying, distributing or taking any acton in reliance on the 
contents of this information is strictly prohibited. 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY case No. ; 36112 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5.00 (g/mLJ ^ 

Contract: EPW05028 

Gu/ai 
EPA SAMpy.p Wi 

B3RZ6 

Mod. Ret No.: SDG No.: B3RZ6 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624. 

Lab Sample ID] 1220701 
i 

Lab File ID: 122070IB?3 

LOW 

ID: 0.32 (mm) 

Soil Extract Volume: 

Date Received] 01/27/2007 

Date Analysed: 

Dilution Factor : 1.0 

Soil Aliquot Volume: (uL) 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Gu/pv  
gAMPLE NO. EPA 

B3RZ6 

Lab Name: COMPUCHEM Contract: EPW05028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No. 

Matrix (SOIL/SED/WATER): Water 

, , 5.00 Sample wt/vol: — 

SDG No.: B3RZ6 

Lab Sample ID: 1220701 

(g/mL> . 

LOW 

mL Lab File ID: 1220701B73 

ID: 0-32 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. _ 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 

|CAS NO. (COMPOUND 

179-01-6|Trichloroethene 
1108-87-2 (MethylcycloheXane 

|78-87—5 1,2-Dichloropropane 
iBromodichloromethane 

I1OO6I-OI-5 lcis-1, 3-Dichloropropene 
Il08-10-1 14-Methy1-2-pent anone 
llOS-88-3 (Toluene 
110061-02-6 ltrans-1, 3-Dichloropropene 
l79-00-5 ll.1.2-Trlchloroethane 

Date aeceieed: 

Date Analyzed: 

(mm) 

.(uL) 

.(mL) 

Dilution Factor: . 3.0 

Soil Aliquot Volume: .(uL) 

CONCENTRATION UNITS: 
(ug/L or ug/kg) ug/L 

127-18-4 iTetrachloroethene 

591-78-6 |2-Hexanone 
ll24-48-.l | pibromochlorome thane 
ll06-93-4 |i,2-Dibromoethane 
1108-90-7 |chloroben2ene 
llOQ-41-4 lEthylbenrene 
195-47-6 o-Xyleiie" 
1179601-23-1Im,p-Xylene 
100-42-5 |styrene 
175-25-2 |Bromoform 
198-82-8 lisopropylbenzene 
P79-34-5 ll,1,2,2-Tetrachloroethane 

1541-73-1 |1> 3-Dichlorobenzene 
ll06-46-7 |l,4-Dichlorobenzene 
195-50-1 |1>2-Dichlorobenzene 
196-12-8 ll,2-Dibromo-3-chloropropane 
1120-82-1 ll, 2,4-Trichlorobenzene 
187-61-6 |l,2,3-Trichlorobenzene 

5.0 
5.0 

10 

5.0 
5.0 
5.0 
5.0 

SOM01.1 (5/2005) 



% 
1J - FORM I VOA-TIC 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM Contract: EFW0502B 

EPA SAMPT.F. Nn| 

B3RZ6 

Lab eo<lei IIBRTY Case No.: 36112 Mod. Ref No.: 

LOW 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5.00 (g/mL) mL 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. ' 

GC Column: SPB-624 ID: 0.32 

Soil Extract Volume: .. . 

SOG No.: B3R26 

1220701 Lab Sample ID: 

Lab File ID: j1220701B73 

Date Received: 01727/2007 

. (mm) 

.<uL> 

CONCENTRATION UNITS: (ug/i. or ug/kg) uo/L 

Date Analyzed 

Dilution Factor: I•0 

Soil Aliquot Volume: 
I 

PurOfi Volnmo* ! ^ n 

01/27/2007 

SOM01.1 (5/2005) 



QriOO 3 
1A - FORM I VOA-1 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B3S04 

Lab Name : COMPUCHEM Contract: BFW05028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No.: 

Matrix (SOIL/SED/WATER): _ 

SDG No.: B3RZ6 

Water 

Sanqple wt/vol: 5.00 (g/mL) ml. 

Lab Sample ID: 1220T7Q2 

Lab File ID: 1220702B73 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: , 

Purge Volume: 5.0 

LOW Date Received: 01/27/2007 

ID: 0.32 (mm) 

,<uL) 

Dilution Factor: 1,0 

Soil Aliquot Volume: .<uL) 

.(mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/kg) uq/L 

75-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane |U 
F 

75-01-4 Vinyl chloride 
5.0 
5.0 

74-83-9 Bromomethane 

75-00-3 Chloroethane 
5.0 
5.0 

lu 
F 

75-69-4 Trichlorofluoromethane 

75-35-4 , 1-Pi chloroethene 
5.0 U 

76-13-1 , 1,2-Trichloro-l,2,2-trifluoroethane 5.0 

67-64-1 Acetone J*. 
75-15-0 Carbon disulfide 

79-20-9 Methyl acetate 

5.0 
5.0 

UmF 
75-09-2 Methylene chloride 

156-60-5 trans-1,2-Dichloroethene 

1634-04-4 Methyl tert-butyl ether 5.0 
5.0 

U 
F 

75-34-3 1, l-Pichloroethane 

156-59-2 cis-1/2-Dichloroethene U 
io F 

78-93-3 2-Butanone 

74-97-5 Bromochloromethane 

67-66-3 Chloroform 

5.0 ]t) 
5.0 U 

71-55-6 1,1,1-Trichloroethane 
5.0 

110-82-7 Cyclohexane 

56-23-5 Carbon tetrachloride 

71-43-2 Benzene 

107-06-2 1,2-Dichloroethane 

123-91-1 1, 4-Dioxane 

5.0 
Too" 

SOM01.1 (5/2005) 



IB - EORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPQCHEM Contract: BPW0502B 

(isjjo 3 
EPA SAMPT.F 

B3S04 I 

Lab Code: LIBRTY case No.: 36112 Mod. Ref No.: 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5.00 (g/mL) 

- SOS No,: B3R26 

Lab Sample ID: 1220702 
mL 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 5.0 

CAS NO. 

LOW 

Lab File ID; 1220702B73 

Date Received: 01/27/2007 

Date Analyzed: 01/27/2007 

SOMOl.l (5/2005) 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S04 

Lab Name: COMPOCHEM Contract: EPW05028 

Lab Code: LIBRTY Case No.: .36112 Mod. Ref No.: SDG No.: B3RZ6 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5.00 (g/mL) mL_ 

Lab Sample ID: 1220702 

Lab File ID: 1220702B73 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 ID:^JL2 

LOW Date Received: 01727/2007 

Soil Extract Volume: 

. (mm) 

.<uL) 

Date Analyzed: 01/27/2007 

Dilution Factor: JLJ5 

CONCENTRATION UNITS: (ug/L or ug/kg) _ua/L_ 

Soil Aliquot Volume: 

purge Volume: 5.0 

EPA-designated Registry Number. 

.(uL) 

(mL) 

SOM01.1 (5/2005) 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPCJCHEM 

Gu>oM 
EPA SAMPTfl pnt 

B3S07 

Lab Cbde: LIBRTY Case No.: 36112 

Matrix (SOIL/SED/WATER): water 

Sample wt/vol: 5.00 (q/mT.l mL 

Contract: EPW0S028 

Mod. Ref No.: SDG No.: B3RZ6 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Lab Sample 10: 1220703 

Lab File ID: 122P703B73 

LOW Date Received: 01/27/2007 

ID: 0.32 (mm) 

Soil Extract Volume: 

Purge Volume; S.Q 

Date Analyzed: 01/27/2007 

Dilution Factor: l.o 

, (uL) Soil Aliquot Volume: (uL) 

(mL) 

123-i 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S07 

Lab Name: COMPUCHEM Contract: BPW05028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No.: SDG No.: B3R26 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 

Lab Sample ID: 1220703 

Level: (TRACE/LOW/MED) 

S Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

(g/mL) . 

LOW 

mL Lab File ID: 1220703B73 

Date Received: ^/ri/2001 

ID: 0.32 (mm) 

, (uL) 

Date Analyzed: 01/27/2007 

Dilution Factor: _LJ2 1 

Soil Aliquot Volume: , (uL) 

CAS NO. C 
C 

COMPOUND 
CONCENTRATION UNITS: 
[ug/L or ug/)cg) ug/L Q 

79-01-6 rrichloroethene 5.0 l ) 

108-87-2 4ethylcyclohexane 5.0 J 

78-87-5 L,2-Dichloropropane 5.0 J 

75-27-4 Bromodichloromethane 5.0 J 

10061-01-5 cis-1,3-Dichloropropene 5.0 J 

108-10-1 4-Methyl-2-pentanone 10 0 

108-88-3 Toluene 
5.0 0 

10061-02-6 trans-1,3-Dichloropropene 5.0 0 

79-00-5 1,1,2-Trichloroethane 5.0 0 

127-18-4 Tetrachloroethene 5.0 u 

591-78-6 2-Hexanone 10 u 

124-48-1 Dibromochloromethane 5.0 0 

106-93-4 i,2-Dibromoethane 5.0 0 

108-90-7 Chlorobenzene 
5.0 u 

100-41-4 Ethylbenzene 5.0 u 

95-47-6 o-Xylene 
5.0 0 

179601-23-1 m,p-Xylene 
5.0 u 

100-42-5 Styrene 
5.0 0 

75-25-2 Bromoform 
5.0 u 

98-82-8 Isopropylbenzene 
5.0 u 

79-34-5 1,1,2,2-Tetrachloroethane 5.0 u 

541-73-1 1,3-Dichlorobenzene 5.0 u 

106-46-7 1,4-Dichlorobenzene 5.0 u 

95-50-1 1,2-Dichlorobenzene 5.0 u 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 

120-82-1 1,2,4-Trichlorobenzene 5.0 u i 

87-61-6 1,2,3-Trichlorobenzene 5.0 0 J 

SOMOl.l (5/2005) 



1J - FORM I VQA-TIC 
ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMFUCHEM 

EPA SAMPT.R Mn 
B3S07 

Contract: EPW05O23 

Lab Code: .LIBRTY . ease No.: 36112 Mod. Ref No.: 
SDG No.: B3RZ6 

LOW 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5.00 (g/mL) mL 

Level: (TRACE or LOW/MED) 

* Moisture: not dec. 

GC Column: SPB-624 - rn. 0.32 

Soil Extract Volume:. ' 

Lab Sample ID: 1220703 

Lab File ID: 1220703B73 

Date Received: 01/27/?nm 

Date Analyzed: 01/27/2007 

, (mm) 

. (uL) 
Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) uq/L 

Soil Aliquot Volume: 

Purge Volume: 5.0 

1 EPA-designated Registry Number. 

SOM01.1 (5/2005) 



1A - FORM I VQA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

OvyO f 
EPft SAMPLE NO. 

B3S10 

Lab Name: COMPOCHEH Contract: EPW05028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No.: 

Matrix (SOIL/SED/WATER): Water 

SDG No. : B3RZ6 

Sample wt/vol: 5 .00 (g/mL) 

Level: (TRACE/LOW/MED) M2£ _ 

% Moisture: not dec. -

GC Column: SPB-624 

Soil Extract Volume: 

Lab San^ile ID: 1220704 

Lab file ID: 1220704B73 

oi/waow 

ID: 0•12 (mm) 

. (uL) 

Date Analyzed: 01/"/™" 

Dilution Factor: 1,0 

Soil Aliquot Volume: _______ .(uL) 

CAS NO. 
C 

COMPOUND 
CONCENTRATION 0NITS: 
(ug/L or ug/kg) ug/L Q 

75-71-8 Dichlorodi fluoromethane 5.0 [ J 

74-87-3 Chlofemethane 5.0 J 

75-01-4 Vinyl chloride 5.0 J 

74-83-9 Bromomethane 5.0 J 

75-00-3 Chloroethane 5.0 3 

75-69-4 Triehlorofluoromethane 5.0 0 

75-35-4 1,1-Dichloroethene 5.0 0 

76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 5.0 0 

67-64-1 Acetone 14 

75-15-0 Carbon disulfide 5.0 0 

79-20-9 Methyl acetate 
5.0 0 

75-09-2 Methylene chloride £& juw iJB"U 
156-60-5 trans-1,2-Dichloroethene 5.0 0 

1634^-04-4 Methyl tert-butyl ether 5.0 0 

75-34-3 1,1-Dichloroethane 5.0 0 

156-59-2 cis-1,2-Dichloroethene 5.0 0 

78-93-3 2-Butanone 
10 0 

74-97-5 Bromochloromethane 
S.O 0 

67-66-3 Chloroform 
5.0 0 

71-55-6 1,1,l-Trichloroethane 5.0 0 

110-82-7 
56-23-5 

Cyclohexane 
Carbon tetrachloride 

r.G 
5.0 

V v 
0 

71-43-2 
107-06-2 

Benzene . 
1,2-Dichloroethane 

5.0 
5.0 

u 
0 

123-91-1 1,4-Dioxane 
100 V ft. 

SOMOl.l (5/200S) 



IB - PORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPOCHEM 

Lab Code: LIBRTY Case No.: 36112 

Matrix (SOIL/SED/WATER): water 

Sample wt/vol; 5,00 (g/mL) 

Contract: EPW05028 

EPA SAMPT.^ ̂  

B3S10 

Mod. Ref No. SD6 No.: B3RZ6 

mL 
Lab Sample ID: 122070.4 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

SC Column: SPB-624 jp. 0.32 

Soil Extract Volume: 

Purge Volume: 5.0 

Lab Pile ID: 1220704B73 

Date Received: 01/37/2007 

Date Analyzed: 01/27/2007 

SQH01.1 <5/2005) 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S10 

Lab Name: COMPUCHEM 
Contract: EPW05028 

Lab Code: LIBRTY Case No.: 36112— Hod. Ref No. SDG No.: B3RZ6 

LOW 

Matrix (SOIL/SED/HATER) : , Wat<?E :— 
Cample wt/vol: 5. 00 (g/mL) rnL_ 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. — 

GC Column: SPB-624 10:^32 

Soil Extract Volume: 

Lab Sample ID: 1220704 

Lab File ID: 1220704B73 

Date Received: 01/27/2007 

. (mm) 

.<uL) 

Date Analyzed: 01/27/2007, 

Dilution Factor : US 

CONCENTRATION UNITS: (ug/L or ug/kg) • Ut)/L-

Soil Aliquot Volume: 

Purge Volume: 5.0 

. (uL) 
(mL) 

EPA-designated Registry Number. 

SOM01.1 (5/2005) 



1A - FORM I Vdft-l 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name : COMPPCHBM 

EPA ffff 

B3S11 

Lab Code: LIBRTY . case No.: 36112 Mod. Ref No 

Matrix (SOIL/SED/WATER): 

Sample wt/vol: 5.00 {g/lBLJ 

Contract: EPW05028 

Water 

inL 

Level: (TRACE/LOW/MED) 

% Moisture: not dee. 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 5.0 

CAS NO. 

LOW 

ID: 0.32 (mm) 

.(uL) 

_ (mL) 

• SDS No.: B3RZ6 

Lab Sassple ID: 122Q7QS 
I«b File 10: 122070SB73 

Date Received: 01/27/2007 

Date Analyzed: 01/28/2007 

Dilution Factor: l.fl 

Soil Aliquot Volume: .(UL) 

SOMOl.l (5/2005) 

7/ 



R\JU o )  
IB - FORM I VOA-2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
r.PA SAMPLE WO. 

B3S11 

Lab Name: COMPUCHEM 
Contract: BPW05028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5,00 —— 

Level: (TRACE/LOW/MED) _ 

% Moisture: not dec. .— 

GC Column: SPB-624_ 

Soil Extract Volume: _ 

SDG No.: B3RZ6 

Lab Sample ID: 1220703 

Lab File ID: 1220705B73 

LOW Date Received: «»/»/*"" 

„ . 01/2B/2007 Date Analyzed: 

ID: 0v32 _ (mm) 

_l(uL) 

Dilution Factor: , 

Soil Aliquot Volume: . ,(uL) 

Purge Volume: 5.0 .(mL) 

NO. COMPOUND 

Trichloroethene 

[108-87-2 
[78-87-5 
75-27-4 
10061-01-5 

Methylcyclohexane 
1. 2-Dlchloropropane 
Bromodichloromethane 
cis-1.3-DichloroprOpene 

108-10-1 
1108-88-3 

4-Methyl-2-pentanone 

Toluene 

[10061-02-5 
79-00-5 
[127-18-4 
[591-78-6 
[124-48-1 
[106-93-4 
[108-90-7 
[100-41-4" 
[95-47-6 
[179601-23 
I1OO-42-5 

-1 

3NCENTRATION UNITS: 
[(ug/L or ug/kg) vg/1' 

5.0 
5.0 

10 
"0T75" 

trans-1,3-Dichloropropene 

1,1,2-Trichloroethane 
Tetrachloroethene 

2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 

[U 

Ethylbenzene 
o-Xylene 
m, p-Xylene 
Styrene 

[75-25-2 
[98-82-8 
[79-34-5 
[541-73-1 
[106-46-7 
[95-50-1 
[96-12-8 
[120-82-1 
[87-61-6 

Bromoform 
IsopropyIbenzene 
1.1,2,2—Tetrachloroethane 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

1.2-Dichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2; 4-Trichlorobenzene 
1.2,3-Trichlorobenzene 

5.0 
5.0 

SOM01.1 (5/2005) 



Lab Name: COMPUCHEM 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

— -; - - - Contract: EPW05028 

I 
SEA SAMPLE 

B3S11 
Rfe 

Lab Code: LtBRTY Case No.: 36112 Mod. Ref No.: 80S No.: B3RZ6 

Matrix (SOIL/SED/WATER): Water 

Sample Wt/vol: 5.. 00 (g/mL) mL 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. — 

GC Column: SEB-624 ID; 0.32 

Lab Sample ID: 1220703 

Lab File I©: 1220705B73 

LOW Date Received: oi/277ftom 

Date Analyzed: 01/28/2007 

Soil Extract Volume: 

. (mm) 

.(uL) 

Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) uq/L 

Soil Aliquot Volume: 

Purge Volume: S.O 

,{uL) 

(mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28  
29 
30 

iota I Alkanes W 
1 EPA-designated Registry Number. 

SOM01.1 (5/2005) 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

T&O \ 
F.PA SAMPLE NO. 

B3S12 

Lab Name; COMPOCHEM 
Contract; SF*05028 

Lab LIBRTY Case No.; 36112, Mod. Ref No.: SD6 No.: B3RZ6 

Matrix (SOIL/SED/WATER) 

Sample wt/vol: 5-00 

Water 

(g/mL) mL 

Lab Sample ID: 1220706 

Lab File ID: 1220706B73 

Level: (TRACE/LOW/MED)_ 

% Moisture: not dec. — 

GC Column: SPB-624 

Soil Extract Volume: — 

LOW Date Received: 0V£V2007_ 

ID: 0-32 (mm) 

.(uL) 

.  . . .  0 1 / 2 8 / 2 0 0 7  Date Analyzed: . 

Dilution Factor: UL 

Soil Aliquot Volume: 

Purge volume: 5.0 .(mL) 

NO. {COMPOUND 

|7 s-71-8 [pichlorodifluoromethane 

CONCENTRATION UNITS: 
(uq/L or ug/kg) uq/L 

174-87-3 
175-01-4 

{chloromethane 
Vinyl chloride 

{74-83-9 
175-00-3 

{Bromomethane 

IChloroethane 
175-69-4 |Trichlorofluoronrethane 

|75-35-4 [l,1-Dichloroethene 
76-13-1 1.1,2-Trichloro-l/2,2-trlfluoroethane 

167-64-1 {Acetone 
{75-15-0 {carbon disulfide 
p9-20-9 {Methyl acetate 
{75-09-2 {Methylene chloride 
1156-60—5 {trans-It 2-Dichloroethene 
11634-04-4 {Methyl tert-butyl ether 
{75-34-3 jl»1-Dichloroethane 
ll56-59-2 jcis-1,2-Dichloroethene 

{73-93-3 {2-Butanone 
{74-97-5 {Bromochioromethane 

167-66-3 |chloroform 
{71-55-6 {l,1.1-Trichloroethane 

lllQ-82-7 {cyclohexane 
{56-23-5 {carbon tetrachloride 

{71-43-2 |Benzene 

5.0 
5.0 
To" 

5.0 
5.0 

To" 
~io" 
To" 
5.0 
TcT 

to 

5.0 

.(uL) 

{107-06-2 {l, 2-Dichloroethane 
1123-91-1 {l, 4-Dioxane 

5.0 
5.0 
5.0 El 
10 15" 
5.0 
2.7 "|J" 
5.0 p 
0.74 "|j" 
5.0 Jo 
5.0 "to 
3.U 10 

100 lw 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE -ORGANICS ANALYSIS -DATA SHEET 

TB-Ol 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY ease No.: 36112 

Matrix (SOIL/SED/WATER): 

Sample wt/vol: 5'00 (g/mL) 

Contract: EPW05028 

EPA RAMpf.t 

B3S12 

Mod. Ref No.; SOG Ho.: B3RZ6 

mL 

Level: (TRACE/LOW/MED) 

8 Moisture: not dec. 

GC Column: SPB-624 

Lab Sarnie 10: 1220706 

.Lab File ID: 1220706B73 

LOW Pate Received: ®l/17/2007 

ID: 0.32 

Date Analyzed: 01/28/2007 

Soil Extract Volume: 

Purge Volume: 5.0 

(am) Dilution Factor: 1.0 

CAS NO. 

79-01-6 
108-87-2 

75-27-4 
10061-01-5 
1Q8-1Q-1 
108-88-3 
10061-02-6 
79-00-5 
127-18-4 
591-78-6 
124-48-1 
106-93-4 
1Q8-90-7 
100-41-4 
95-47-6 
179601-23-1 
100-42-5 
75-25-2 
98-82-8 
79-34-5 

. (uL) 

.(mL) 

Soil Aliquot Volume: 

COT) POUND 

Tri chloroethane 
Methylcyclohexane 
1,2-Dichloropropane 
Bromodichlorome thane 
cls-1,3-D1 chloropropene 
4-Methyl-2-pentanpne 
Toluene 
trans-1,3-
1,1,2-Trichloroethane 
Tetrachloroetfaene 
2-Rexanone 
Dibromoehloromethane 
it 2-Dibromoethane 
Chiorobenzene 
Bthylbenzene 
o-Xylene 
m, p-Xylerte 
Styrene 
Bromoform 
Isopropylbenzene 
1,1, 2,2-Tetrachloroethane 

541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
96-12-8 l, 2-Dibroni 

CONCENTRATION UNITS. 
(ug/L or ug/fcq) ug/L 

5 
sTo 
5.0 
5.0 
5.0 
"To" 

0.56 
S.O 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
5.0 

"s7o" 
5.0 
TT 
5.0 
5.0 
5.0 
5.0 
5.0 

5 
5 

0 

U 

U 

u 
u 

~u~ 

. (UL) 

(H) 
SQM01.1 (5/2005) 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

-reo\ 
EPA SAMPLE NO. 

B3S12 TfSi 

Lab Name: COMPUCHEM Contract: EPW0SQ28 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No. SDG No.: B3R26 

Matrix (SOIL/SED/WATER): Water 

Sample wt/vol: 5.00 (g/mL) mL_ 

Level: (TRACE or LOW/MED) !££_ 

% Moisture: not dec. -

GC Column: SEB-624 IPs0-32 

Soil Extract Volume: 

Lab Sample ZD: 1220706 

Lab File ID: 1220706B73 

Date Received: 01/27/2007 

Date Analyzed: 01/28/2007, 

. (imn) 

.(uL) 

Dilution Factor: JuJL 

CONCENTRATION UNITS: (ug/L or ug/kg) _uaZ£_ 

Soil Aliquot Volume: 

Purge Volume: 5.0 

.(uL) 

<mL) 

1 EPA-designated Registry Number. 

SOM01.1 (5/2005) 



ATTACHMENT 1 
SOM01.1/Low/Med 
SOP NO. HW-33A/VOA, Rev.O ' „ , 

Page 1 of 5 

Functional Guidelines for Evaluating Organic Analysis 

LABORATORY* ?££tv SDQNo„*B3RZ4 
SAMPLER? ST SUE: ACORN CLEANERS 
oAMrLEn. W-SAT ANALYSIS: 11 SOIL VOA 

DATA ASSESSMENT 

Statement of WorkSOMOL/H6^evduating orj^mic da^hajfbTen applied.'' V^aUon S0P ,or 

"jM* "R'funusable). Due ,o the detraHono, 
Of the material, "U" (non-detect) or "JN" foresiLotta! ^Pres"mPtlv® evidenceforthe presence 
-MM value) flag. AHration U iST,Kra^sn^°r.,h" ",he ma,"W« -

s rssih ̂  —«"»-

Reviewer's 
Signature: Chariene M. Ateim« _ . 

^ Date: February /14/9nrv7 

Peer Reviewer's P v-
Signature: L ' // 

~ Date: oU / /7 /2007 

Verified By: 
DateK >T / door 

Qy 



ATTACHMENT 1 
SOMOl.1/Low/Med 
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SDG#B3RZ4 

1. HOLDING TIME: 

The amount ot an analyte In a sample can change with time due to chemical Instability, degradation, 
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. Those analytes 
detected in the samples whose holding time has been exceeded will be qualified as estimated, J . ine 
non-detects (sample quantitation limits) will be flagged as estimated, "J", or unusable, "R , If the 
holding times are grossly exceeded. , • . • 
The following action was taken in the samples and analytes shown due to excessive holding time. 

No problems found for this qualification. 

2. DMC's 

All samples are spiked with surrogate compounds (DMC's) prior to sample preparation to evaluate 
overall laboratory performance and efficiency of the analytical technique. If the measured surrogate 
concentrations were outside contract specifications, qualifications were applied to the samples and 
analytes as shown below. 

The following volatile samples have DMC/SMC recoveries below the lower limit of the criteria wridow, 
but greater than 20%. 
Hits are qualified "J" and non-detects are qualified "UJ , 

03302 
Trans -1,3-Dfchloropropene: 1,1,2-Trichioroethane, cis-1,3-Dbhloropropene, trans-1,3-
Dichloropropene . 
1,2-Dichlorobenzene-d4: Chlorobenzene, 1,3-Dfchlorobenzehe, 1,4-Dtchlorobenzene, 1.2-
Dichlorbenzene. 1,2,4-Trichlorobenzene,. 1,2,3-T richlorobenzene 

3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical 
method in various matrices. The MS/MSD may be used in conjunction with other QC criteria for 
additional qualification of data. 

Not Applicable. 

4. BLANK CONTAMINATION: 

Quality assurance (QA) blanks, I.e., method, trip, field, or rinse blanks are prepared to identify any 
contamination, which may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination* Trip blanks measure cross-contamination 
of samples during shipment. Field and rinse blanks measure cross-contamination of samples during 
field operations. If the concentration of the analyte Is less than 1 times the blank contaminant level (2 
times for common contaminants), the analytes are qualified as non-detects, 
"U". The following analytes in the sample shown were qualified with "U" for these reasons: 

A) Method blank contamination: 

DC-x The following volatile samples have analyte concentrations reported above the CRQL and less 

& 
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SB -ncen^. 

Acetone 
B3RZ4 

D°"X *»CRQL '̂«* 
concentrations have been elevated to the CRQL. concentration. Reported sample 
Hits are qualified "U" and non-detects are not flagged. 

Methylene Chloride 
B3S03, B3S05 

Toluene 
B3RZ5. B3RZ7, B3R28, B3RZ9, B3S02 

B) Held or rinse blank contamination: 

DC-x 
CHUBI ,u iwo times (ZX) the aswfat^IfeS^P0*041 b0k)W the CRQL and less 

concentrations have been dSaTed toS cRQ? 6 c0ncentrat^- Reported sample 
Hits are qualified "U" and non-detecta are not flagged. 

Methylene Chloride 
B3RZ4, B3RZ5, B3R27. B3RZS, E3R29. B3S02, B3S06. B3S09 

Toluene 
B3SQ5 

C) Trip blank contamination for VOA aqueous samples: 

Not applicable. 

D) Storage Blank associated with VOA samples only 

than or eqSto ̂imesS^hras^te^raTOSk6^6^8^9 the CRQL and ,ess 
Hits are qualified "U» and non-detelte are not fTaggS GOncentraton-

Acetone 
B3S05, B3S06, B3S08 

DC-x 

Acetone 
B3S03, B3S09 

E) Tics "R" rejected: 

No problems found for this qualification. 

5. MASS SPECTROMETER TUNING: 

nr. 



ATTACHMENT 1 
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not sample specific. Instrument performance is deteimined usinjI standard'^BFrn 
criteria should be met In all circumstances. The tuning standard for volatile organics Is (BFB) 
Bromofluorobenzene. 
If the mass calibration is in error, all associated data will be classified as unusable "R". 

No problems found for this qualification. 

6. . CALIBRATION: 

StoSrSithebeginnlng of an experimental sequence. The continuing calibration 
checks document that the instrument is giving satisfactory dally performance. 

4) Response Factor GC/MS: 

detected^! the sample will be qualified as estimated, J\ All non-detects for that compound will be 
rejected "R". 
DC-x The following volatile samples are associated with an initial average relative response factor 

(RRF) outside expanded criteria. 
Hits are qualified "J" and non-detects are flagged R . 

1,4'Dfo§Re24,B3RSnB3RZ7, B3RZ8, B3RZ9, B3S02, B3S03, B3S05, B3S06, B3S08, B3S09, 
VBLKFW, VBLKFY, VBLKAA, VHBLKYK 

DC-x The following volatile samples are associated with an opening and/or closing continuing 
caltoration verification (CCV) response factor <RF50) outside expanded criteria. 
Hits are qualified "J" and non-detects are qualified "R". 

1,4 Dl°B3RZ4 '^3RK,nB3RZ7, B3RZ8, B3RZ9, B3S02, B3S03, B3S05, B3S06, B3S08, B3S09, 
VBLKFW, VBLKFY, VBLKAA, VHBLKYK 

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the specific 
compound response factor over increasing concentration. Percent D compares the «*ponse factor of 
the continuing calibration check to the mean response factor (RRF) from the initial ca,'kration.Perc«nt 
D is a measure of the instrument's daily performance. Percent RSD must be < 20%, < 4°%forthepoor 
performers and < 50% for 1,4-Dloxane. %D must be < 25%, < 40% for the poor performers, and < 50%for 
1,4-Dioxane. A value outside of these limits indicates potential detection and quantitation FoJJ 
these reasons, all positive results are flagged as estimated, "J" and non-detects are flagged UJ . If 
%RSD and %D grossly exceed QC criteria (> 90%), non-detects data may be qualified R . 

The following analytes in the sample shown were qualified for %RSD and %D: 

OC-x The following volatile samples are associated with an initial calibration Percent Relative Standard 
Deviation (%RSD) outside primary criteria. 
Hits are qualified "J" and non-detects are not qualified. 
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1,1-Dichloroethene . ' 

B3S05' B3S06' B3S0S' 

8. INTERNAL STANDARDS PERFORMANCE GC/A/B: 

during every ex^erimenta^m^^he Smalstandtrd^areacoaiJlf8 ̂  and responseare stabte 
2 (-50% to +200%) from the associated continuing cXratton JT^ V^ ymorethana,actor01 
Internal standard must not vary more than ±30 Lecon^SIm »hi .* 75? ratentIon t,ma of the 
standard. If the area count Is outside the (-50% to +200*1 associated continuing calibration 

No problems found for this qualification. 

9- COMPOUND IDENTIFICATION: 

A) Volatile Fraction: 

comparison to the ten'speSm obtainedfrom toown st^ relaflve retentJon time(RRT) and by 
sample peak must be within ± 0.06 RRT units of the stand™?' 116 [fsu,ts to •»« positive hit,the 
has a ratio of the primary and second^ rT^ te" 
For the tentatively identified compounds met tha inn .«!! # ° thal in the standard compound, 
where there Is not an adequate "*** aec"^. m thewses 
identifications. «on spectrum match, the laboratory may have provided false positive 

No problems found for Otis qualification. 

10. CONTRACT PROBLEMS NON-COMPLIANCE: 

All samples had ,.4-Dbx.ne and M-Dioxane-dH ̂  RRF and RRF50 values less than O.O,. 
11. FIELD DOCUMENTATION: 

No problems found for this qualification. 

12. OTHER PROBLEMS 

No problems found for this qualification. 

the following Fom1(1)'UPon ̂viewing the QAresults, 

No problems found for this qualification. 

<G> 



CompuChem 
a division of Liberty Analytical Corporation 
501 Madison Avenue 
Gary, N.C. 27513 
Tel: 919/379-4100 Fax: 919/379-4050 

SDG NARRATIVE 

CASE #36112 
SDG # B3RZ4 

CONTRACT # EPW05028 

SAMPLE IDENTIFICATIONS: B3RZ4, B3RZ5, B3RZ7, B3RZ8, B3RZS, B3S02, B3S03. B3S05, B3S0e, 

B3S08, and B3S09 
The soil samples listed above were received intact, properly refrigerated at a temperature of 5.6'C, in sealed shipping^ 
containers on January 27, 2007. with proper documentation, except the exceptions noted in the email located behind the 
traffic report These samples were scheduled for the requested analyses of the volatile fracBon(s). The samples were 
prepared and analyzed following the current EPA Contract Laboratory Program (CLP) Multi-Media, Multi-Concentration 
Statement of Work (SOW). Document SOM1.1. All pertinent Quality Assurance Notices are included in the narrative 
section and all pertinent Laboratory Notices for this case are included in the sample data section. 

Volatiles 
Analysis holding time requirements were met for an of these samples. There were volatile Target Compound List (TCL) 
analytes iden^ed above the Contract Required Quantitation Limit (CRQL) in most of these samples. Manual 
quantitations were performed on one or more of the process files associated with this SDG. The reasons have been coded 
with explanations provided in the notice included in the narrative section of the SDG. 

Tentatively identified Compounds (TICs) were found in both of these samples. In a response to a Statement of Work 
interpretation the Organic Contract Laboratory Program Office stated that if the mass spectral interpretation spea i 
dSnes a V.C to be a laboratory artifact (including artifacts from the DMC solution), there • * 
However all TICs not reported due to a mass spectral interpretation specialist s assessment should be noted in the SDG 
Narrative. There are laboratory artifacts (including artifacts from the DMC solution) not reported on the Form I LCFs. Their 
approximate retention times and origins are as follows: 

4.941 min. laboratory artifact 
10.979 min. laboratory artifact 
13.773 min. laboratory artifact 
13.862 min. laboratory artifact 
14.118 mia laboratory artifact 

These peaks are present in the standards, blanks, and samples. 
AO bromofluorobenzene (BFS) abundance altera ware met lor iunea associated to this SDG. CWerM, QC criterta were met 
fo, «al and continuing calibretioo standard, associated to this SDG. Most of lire d.uteratad montomg compound' 
SmCs) met recovety cnted. in the analyses of these samp*.. A» of the imemat standmds —n*" 
lime criteria in the analyses of these samples. The associated method blanks met all quality control cntena. 

" As per the SOW, an example calculation is attached. The example given is for Vinyl chloride-d3 in sample VBLKFW. 

• certifv that this data package is in compliance with the terms and conditions of the contract, both technically and for 
co^leterwss! forother J the conditions detailed above. Reiease of the data contained in this hardcopy datapackage 
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or his/her 

designee, as verified by the following signature. " 

GC/MSlLab Manager 
February 1,2007 



* 
CompuChem 
a division of Liberty Analytical Corp. 

Sample Delivery Group (SDG) 
Cover Sheet 

SDG Number 

Laboratory Name CompuChem 

Contract No. EPW05028 

Analysis Price 

VOA SOIL ONLY 

Laboratory Code LIBRTY 

36112 

NA SDG Turnaround 

Sample Numbers in SDG (Listed in Numerical Order) 

B3RZ4 
First Sample in SDG 

[ B3S09 
Last Sample in SDG 

1/27/2007 
First Sample Receipt Date 1/27/2007 ] 

Last Sample Receipt Date 

Attach T^Tnatw<f,maX!mT.°f 20field Samples <exclu<«ng PE samples in an SDG 
Attach TRs to this form m alphanumeric order (the order listed above on this form). ' 

Signature 
Date 01/27/07 



From: 
Sent: 
To: 
Cc: 
Subject: 

Rudolph, Elizabeth {erudolph@fedcsc.com] 
Monday, January 29,2007 12:55 PM 
Alice Evans (E-mail) 
Adly Michael; Jennifer Feranda . 
Region 021 Case 361121 Lab LIBRTY | Issue Non-sampler issues | FINAL 

Alice, 

•••Summary Start*** _ 
Issue: No sample tags received for this Case. 
Resolution: In accordance with previous direction from Region 2, the 
laboratory will note the issue in the SDG Narrative and Pro«ed with the 
analysis of the samples. Region 2 does not require sample tags. 
•••Summary End*** 

Please let me know if you have any questions. 
Thanks, 
Beth 

FromT̂ aevansScompuchemlabs.com (mailto:aevans@compuchemlabs. com] 
Sent: Monday, January 29, 2007 12:50 PM 
To: erudolph6fedcsc.com 
Subject: FW: REGION 2 IC#36112I ISSUE 

Issue 1: We did not receive tags with this case. 

Thanks, 
Alice 

Alice Evans 
Project Manager 
CompuChem/Liberty Analytical 
aevans§compuchemlabs.com 
919-379-4080 

> .— original Message? 
> From- Joan Purdie 
> Sent: Saturday, January 27, 2007 11:13 AM 
> To: 'erudplph@fedcsc.com' 
> Cc: Alice Evans 
> Subject: REGION 2IC&36112IISSUE 
> 
> Beth, 

> Se reŜ erfl̂ oUŝ rSat̂ s'with TR/COC marked complete. 

> 
> Thank you, 
> Joan Purdie 
> Contract Co—ordinator 
> CompuChem/Liberty 
> 919-379-4081 
> jpurdieficompuchemlabs.com 
> 
> 

C **********************•••••••NOTICE********************* 
> This is a PRIVATE e-mail message and the sender does not waive any 

rights and obligations. Kindly notify the sender immediately by e-mail 

if 

fet> 

mailto:erudolph@fedcsc.com
mailto:aevans@compuchemlabs


2 &£?£• T"ctl,ied th" 
cc„t,„t,«ttts f^oLlSrs reUaBM -tte 

<E> 

/ 



1A - FORM I VQA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

S o l  

FiPfi SMffiftR HQ, 
B3RZ4 

Lab Name: COMPOCHEM Contract: EPW05028 

Lab Code: LIBRTY case No.: 36112 Mod- No>: 
SDG No.: B3RZ4 

Soil Matrix (SOIL/SED/WATER): 

Sample wt/vol: 4 - 41 (g/mL) — 

Lab Sample ID: ,1£20601_ 

Lab File ID: 1220601A73 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 10.0 

LOW Date Received: °"27'*007 

17 

ID: 0-32 (mm) 

. (uL) 

^(raL) 

Data Malyaad: 0V»'2<"» 

Dilution Factor: 1,0 

Soil Aliquot Volume: ; (vL) 

CAS NO. 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
76-13-1 
67-64-1 
75-15-0 

COMPOUND 

Dlchlorodifluoromethane 
Chloromethane 

Vinyl chloride 
Broinomethane 
Chloroethane 
Tr ichlorofluoromethane 
1,1-Dichloroethene 
1,1,2-Trichloro-l,2,2-trifluoroethane 

Acetone 
Carbon disulfide 

79-20-9 
75-09-2 
156-60-5 
1634-04-4 
75-34-3 
156-59-2 
78-93-3 
74-97-5 
67-66-3 
71-55-6 
110-82-7 
56-23-5 
71-43-2 
107-06-2 
123-91-1 

CONCENTRATION UNITS: 
fun/L or ua/fcq) uq/bg 

Methyl acetate 
Methylene chloride 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 
1,1-Dichloroethane 
cis-1,2-Dichloroethene 
2-Butanone 
Bromochloromethane 
Chloroform 
1,1,1-Trichloroethane 
Cyclohexane 
Carbon tetrachloride 

Benzene 
1,2-Dichloroethane 
1,4-Dioxane 

U_ 
U 
W 
u 
u" 

6.  
~6~.8 

TTT 
"IT 
XT 
6.8 

O 

U 

6.8 u 
6.8 0 
6.8 u 
6.8 u 
14 u 
TIT u 
6.8 u 
6.8 u 
6.8 u 
6.8 u 
6.8 u 
6.8 o 
140 V 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 *• 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM_ 

S a J  
Epft >•* 

B3BZ4 

LOB 

Lab Code: LIBRTY Case No.: 36112 

Matrix CSOIL/SED/WATER>: soil 

Sample wt/vol: **4t (g/mL) 

Level: (TRACE/LOW/MEO) 

% Moisture: not dec 

GC Column: SPB-624 

Soil Extract Volume 

Purge Volume: 10.0 

Contract: EPW0S02S 

Hod. Ref No. SOS No.: B3R24 

Lab Sample lot 1220601 

Lab File 10: 1220601A13 

Date Received: 01/27/2007 

Date Analyzed* 01/29/2007 

S0M01.1 (5/2005> 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

F.PA SAMPLE NO. 

B3RZ4 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 36112— Mod. Ref No 

Contract: EPW05028 

SDG No.: B3R24 

Matrix (SOIL/SED/WATER): 

Sample wt/vol: 4.41 (g/mL) g. 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. -

GC Column: SPB-624 ID: 0̂ 32 

Lab Sample ID: 1220601 

Lab File ID: 1220601A73 

LOW Date Received: 01/27/2007 

17 Date Analyzed: 01/29/2007 

Soil Extract Volume: 

. (mm) 

.(uL) 

Dilution Factor: UL 

CONCENTRATION UNITS: (ug/L or ug/kg).ugfttq, 

Soil Aliquot Volume: 

Purge Volume: 10.0 

.(uL) 

<mL) 

1 EPA-designaled Registry Number. 

SOM01.1 (5/2005) 



1A *• FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

1 
Lab Same: CpHPPCHEM 

Ssoi 
EPA SAMPTjf yn, 

B3R25 

Lab Code: LIBRTY Caae No . 36112 

Matrix (SOIL/SED/WATER): soil 

Sample wt/vol: 5,51 (g/mL, g 

— Contract: EPW05028 

Mod. Ref No.: _ S06 No.: B3RZ4 

Level: {TRACE/LOW/MEO) 

S Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume 

LOW 

Lab Sample 10: 1220602 

Lab Pile ID: 1220602A73 

Date Received: -01/27/2001 

Date Analyzed: 01/29/2007 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Sfoi 
EPA SAMPLE NO. 

B3RZ5 

Lab Name: COMPUCHEM, 
Contract: BPW05028 

Lab Code: LIBRTY Case No.: 36112 Mod* Ref No 

Matrix (SOIL/SED/WATER) : I 

SDG No.: B3R24 

Lab Sample ID: 1220602 

5.51 Sample wt/vol: 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. _ 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 10.0 

(g/mL) . 

LOW 

Lab File ID: 1220602A73 

22 

Dace Receive*, «/»/«>" 

Date Analyzed: 01̂ 29̂ 2007 

ID: 0-32 (mm) 

J (UL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: . <UL) 

.(mL) 

[CAS NO. 

179-01-6 

COMPOUND 

Trichloroethene 

|l08-87-2 
178-87-5 

Methyleyelohexane 
1,2-Dichlor6propane 

|7 5-27-4 
|l0061-01-5 
108-10-1 
ll08-88-3 
110061-02-6 
I79-OO-5 
|127-18-4 
1591-78-6 
|l24-48-l 
jl06-93-4 
1108-90-7 
1100-41-4 
195-47-6 

1179601-23 
jlOO-42-5 
P5-25-2 
198-82-8 
P9-34-5 
|541-73-l 
1106-46-7 
195-50-1 
196-12-8 
1120-82-1 

87-61-6 

(CONCENTRATION UNITS: 
I nr ug/ka) ug/kg 

5.8 
5.8 
5.8 

Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methy1-2-pentanone 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Txichloroethane 
Tetrachloroethene 
2-Hexanone 

-1 

Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
Erhylbenzene 
0-Xylene 
m,p-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1-1,2,2-Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-pj chlorobenzene 

1,2-Dichlorobenzene 
1,2-Dibrorao-3-chloropropane 

1.2,4-Trichlorobenzene 
1,2.3-Trichlorobenzene 

SOM01.1 (5/2005) 



1J - FORM I VOfi-TIG 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPDCHBM •Coottact: BPW05028 

S-5ol 
EPA SAMPLE Mn 

B3RZ5 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No.: SDG No.: B3RZ4 

LOW 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 5.51 (g/mL) g. 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. -

GC Column: SPB-624 ID.0.32 

Soil Extract Volume: . 

Lab Sample ID: 1220602 

Lab File ID: 1220602A73 

22 
Date Received: 0i/27/?nm 

Date Analyzed: 01/29/2007 

. (mm) 

.(uL) 

Dilution Factor: 1-0 

CONCENTRATION UNITS- (ug/L or ug/kg) ua/ka 

Soil Aliquot Volume: 

Purge Volume: 10.0 

SQM01.1 (5/2005) 



1A - FORM I VOA-X 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

So^ 
SAMPLE HO. 

B3RZ7 

Lab Name: COMPOCHEM 
Contract: BP"05028 

Lab Code: LIBRTV Case No.: 36112 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 4 - 93 (g/mL) 8 

Level: (TRACE/LOW/MED)_ 

t Moisture: not dec. «_ 

GC Column: SPB-624 

Soil Extract Volume: — 

Mod. Ref No.: SDG No.: B3R2.4 

Lab Sample ID: 1220603 

Lab File ID: 122Q603A73 

LOW Date Received: 01/27/2007 

11 Date Analyzed: 01/29/2007 

ID: 0-32 (mm) 

.(uL) 

Dilution Factor: 

Soil Aliquot Volume: 

1.0 

.(uL) 

Purge Volume: 10î O_ .(mL) 

;AS NO. JCOMPOOND 

(75-71-8 Ipichlorodifluoromethane 
74-87-3 Ichloromethane 

(CONCENTRATION UNITS: 
| luo/L or ua/)cq) uq/kq 

5.7 
5.7 U 

75-01-4 
|7 4-83-9 
75-00-3 

|Vinyl chloride 
iBromomethane 
jchloroethane 

5.7 
5.7 
5.7 O 

(75-69-4 (TrichlOEof luoromethane 
175-35-4 (l, 1-Dichloroethene 
(76-13-1 |l, 1,2-Txichloro-l, 2,-2-trif luoroethahe 

(67-64-1 |Acetone 
75-15-0 (Carbon disulfide 
(79-20-9 [Methyl acetate 
175-09-2 (Methylene chloride 
(156-60-5 (trans-1,2-Dlchloroethene 
11634-04-4 (Methyl tert-butyl ether 
(75-34-3 (l,l-Plchloroethane 
1156-59-2 lcis-1,2-Dichloroethene 

5.7 
"577 
5.7 
"u 
5.7 
5.7 

5.7 
5.7 
5.7 
5.7 

(78-93-3 (2-Butanone 
174-97-5 (Bromochlororoethane 
(67 - 66-3 (Chloroform 

11 

sTT 
T77 

(71-55-6 (1,1,1-Trjchloroethane 
lllQ-82-7 (cyclohexane 
156-23-5 (Carbon tetrachloride 
(71-43-2 (Benzene 
1107-06-2 (l,2-Dichloroethane 

1123-91-1 ll,4-Dloxane 

U 
U 

0 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPOCHEH 

Lab Code: LIBRTY 

EPA SAMPLE 

B3RZ7 

Contract: mOSQ28 

Case No.: 36112 

Matrix (SOIL/SED/NATER): goij 

Sample wt/vol: *•̂  . 

Mod. Ref No.: 

Level: 1TRACE/LOW/MEO) 

% Moisture: not dec. 

GC Column: 

Soil Extract Volume: 

Purge Volume: 10.0 

CAS NO. 

SOS No.: B3R24 

tg/mL) , 

LOW 

11 

Lab Sample 10: 1220S03 

Lab File ID: 1220603A73 

Pate Received: 01/27/2007 

Date Analyzed: ££££9/2007 

Dilution Factor: 1. 

SOM01.1 <5/2005) 



Sods. 

1J - FORM I VQA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3RZ7 

Lab Name: COMPUCHEM 
Contract: EPW0502S 

Lab Code: LIBRTY Case No.: ?$112 Mod. Ref No.: 
SDG No.: B3RZ4. 

Matrix (SOIL/SED/MATER): _§£ii 

Sample wt/vol: 4.93 (g/mL) S_ 

Lab Sample ID: 1220603 

Lab File ID: 1220603A73 

11 
Level: (TRACE or LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 ID: 0̂ 32 

LOW Date Received: 01/27/2007 

Date Analysed: 01/29/2007 

, (ram) 

.(uL) 

Dilution Factor: A*IL 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/kg) 

Soil Aliquot'Volume: 

Purge Volume: 10-0 

1 EPA-designated Registry Number. 

„<uL) 

(mL) 

SOM01.1 (5/200S) 



IA, - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: OOMPjKCHBM 

.LOW 

Lab Code: LIBRTY case No.: 36112 

Matrix (SOIL/SEO/MATER): soil 

Sample wt/vol: 5. SI (g/mL.) 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: IQ.Q 

Contract: EPW05028 

EPA SAMPLE WN| 

B3RZ8 

Mod. Ref No.: SOG No.: B3RE4 

Lab Sample It): 1220604 

Lab File Id: 1220604A73 

20 
Date Received: 01/27/2007 

ID: 0.32 

Date Analysed: 01/29/2007 • 

Dilution Factor: 1.0 

Soil Aliquot Volume: . <uL) 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

S5o2. 
SAMPLE NO. 

B3R28 

Lab Name: COMPUCHEM 

LOW 

Lab Code: LIBRTY Case No.; 36112 Hod. Ref 

Matrix (SOIL/SED/WATER): Soil 

Sample vt/vol: 5-51 <9/*H 5 

Level: (TRACE/LOW/MED) _ 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: — 

Purge Volume: 10.0 . 

Contract: EPW0S028 

BO.: • SDG No.: B3RZ4 

T.»t» Sample ID: 1220604 

Lab file ID: 1220604A73 

 ̂ 01/27/2007 Date Received: -

20  ̂ 01/29/2007 
Date Analyzed: - - - -

ID: 0-32 (mm) 

. <uL> 

_(mL) 

Dilution Factor: 1 

Soil Aliquot Volume: . .(uL) 

IS NO. COMPOUND 
[CONCENTRATION UNITS: 
1 i.t/y/T. nr ua/ka) ug/*tg 

79-01-6 iTrichloroethene 

ll08-87-2 iMethylcyclohexane 

176-87-5 jl,2-Dichloropropane 
IBromodichlorome thane 

[10061-01-5 cis-1,3-Dichloropropene 
[108-10-1 U-Methyl-2-pentanone 
[108-68-3 Toluenê  
[10061-02-6 Itrans—1,3-Dichloropropene 
[79-00-5 jl,1,2-Trichloroethane 
(127-18-4 |Tetrachloroethene 
1591-78-6 [2-Hexanone 
1124-48-1 [DibromOchloromethane 
1106-93-4 {i,2-Dibromoethane 
1108-90-7 [chlorobenzene 
1100—41-4 [Ethylbenzene 

5.7 
5.7 

[O 
~|u 

5.7 r 
5.7 
5.7 |u 
11 [u 

5.7 0 
5.7 u 
5.7 |u 
11 u 
5.7 r 
5.7 Ju 
5.7 lo 

[95-47-6 |o-Xylene 
1179601-23-11m,p-Xylene 
1100-42-5 jStyrene 
n5-25-2[Bromoform 
198-82-8 jlsopropylbenzene 
179-34-5 [1,1,2,2-Tetrachioroethane 

[541-73-1 [l,3-Dichlorobenzene 

1106-46-7 ll»4-Dichlorobenzene 

195-50-1 [1,2-Dichlorobenzene 

[QB-12-8 11r2-Dibromo-3-chioropropane 

li'20-82-1 11.2,4-Trichlorobenzene 

187-61-6 1-1.2.3-Trichiorobenzene 

5.7 
5.7 
5.7 
5.7 
T7T 
TIT 
5.7 

"sir 
Tf 
5.7 

TTT 
5.7 
5.7 

SOM01.1 (5/2005) 



1J - FORM I VGA-TIC 
VOLATILE ORGANICS ANALYSIS LATA SHEET 

TENTATIVELY IOENTIFIEO COMPOUNDS 

|.a>> Name: COMPUCHEM 

SSO^L 
EPA SAMPLE MCL 

B3RZ8 

•Contract: EPW0SQ2B 

Lab Code: LIBRTY Case No.: .36112 Mod. Ref No. SDG No.: B3R24 

Matrix <SOIL/SED/WATER): Soil 

Sample wt/vel: 5.51 (g/mL) g_ 
Lab Sample 10: 1220604 

20 

Level: (TRACE or LOW/MED) 

i Moisture: not toe. -

GC Column: SPB-624 ID; 0.32 

Soil Extract Volume: 

LOW 

Lab File ID: 1220604A73 

Date Received: 01/27̂ 2007 

Date Analyzed: 01/29/2007 

. (mm) 

. (uL) 

Dilution factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) uo/ka 

Soil Aliquot Volume: 

Purge Volume: 10.0 

.(uL) 

(raL) 

CAS NUMBER COMPOUND NAME I RT EST. CONC. 
01 
02 
03 
04 
05 
06 
07 
OS 
09 
10 
11 
12 
13 
1* 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2€ 
27 
28 
29 

N/A 

1 EPA-designated Registry Number. 

SOMOl.l <5/2005) 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

F.PA SAMPLE NO. 

B3RZ9 

Lab Name: COMPPCHEM Contract: EPW05028 

Lab Code: LIBRTY case No.: 36112 Mod. Ref No 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 5.56 (g/mL) % 

Level: (TRACE/LOW/MED)_ 

% Moisture: not dec. — 

GC Column: SPB-624— 

Soil Extract Volume: — 

SDG No.: B3RZ4 

Lab Sample ID: <1_220605_ 

Lab File ID: 1220605A73 

LOW Date Received: 01̂ 7/2007 

19 

ID: 0-32 (mm) 

. (uL) 

Ut. An.ly.ed: "/»/2°0r 

Dilution Factor: Li5_ 

Soil Aliquot Volume: . .(uL) 

Purge Volume: 10.0 .(mL) 

CAS NO. DMPOUND 
[CONCENTRATION ONITS: 
Ifug/1, or ua/kq) uq/kq 

iDichlorodlfluoromethane 
5.6 
5.6 

I Chioromethane 
Ivinyl chloride 

5.6 
5.6 

iBromomethane 
IChloroethane 

5.6 

TT 
iTrichlorofluoromethane 
jl.1-Dichloroethene 

IU 
W 76-13-1 ll. 1.2-Trichloro-l, 2,2-trifluoroethane 

67-64-1 
75-15-0 
79-20-9 
75-09-2 
156-60-5 
1634-04-4 
75-34-3 
156-59-2 
78-93-3 
74-97-5 

ICarbon disulfide 
5.6 
TT 

[Methyl acetate 
[Methylene chloride 
|trans-l, 2-Dichloroethene 
(Methyl tert-butyl ether 
ll,i-Dichloroethane 

5.6 
TT 
5.6 
5.6 
"IT 
O" 

[cis-1,2-Dichloroethene 
[2-Butanone 
iBromochloromethahe 

67-66-3 [chloroform 
71-55-6 |l, 1,1-Trichloroethane 
llQ-82-7 |cyclohexane 
56-23-5 |carbon tetrachloridê  
71-43-2 [Benzene 
107-06-2 jl, 2-Dichloroethane 
123-91-1 |l, 4-Dioxane 

Q SOM01.1 (5/2005) 



IB - PORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPPCHEM 

EPA SAMPT.C ̂  

B3RZ9 

Lab Code: .LIBRTY case No.: 36112 

Matrix (SOIL/SED/WATER): Son 

Sample wt/vol: 

Contract: EPW0502B 

Mod. Ref No .: SOG NO. : B3RZ4 

Lab Sample ID: 1220605 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. __ 

GC Column; 5PB-624 

(g/mL) . 

LOW 

19 

Lab file ID: 1220605A73 

Date Received: 01/2V2007 

Date Analyzed: 01/29/2007 

ID: 0.32 

Soil Extract Volume: 

Purge Volume: 10.0 

(mm) Dilution factor: 1.0 

CAS NO. 

79-01-6 
108-S7-2 
78-87-5 
75-27-4 
10061-01-5 
108-10-1 
108-88-3 

591-78-6 
124-48-1 
106—93-4 
108-90-7" 
100-41-4" 
95-47-6 
179601-23-
100-42-5 
75-25-2 
98-82-8 
79-34-5 
541-73-1 
106-46-7 
95-50-1 

. <uL) 

.(mL) 

Soil Aliquot Volume: 

COMPOUND 

Triehloroethere 
Methylcyclohexane 
1t2—Diehloropropane 
Brcanodichloromethane 
cis-1,3—Dichloropropene 
"Methyl T 2-pentanone 
Toluene 
trans-1,3-Dichloropropene 
1>1>2-Trichloroethane 
Tet rachloroethene 
2-Hexanone 
Dlbromochloromethane 
1.2-Dlbromoethane 
Chlorobenzene 
Ethylbenzene 
o-Xylene 
m,p-Xylene 
Styrene 
Broatoform 
Isopropylbenzene 
1»1,2,2-Tetrachloroethane 
1.3-Pichlorobenzene 
1, 4-Plchlorobenzene 
1«2-Dichlorobenzene 
1,2-Dlbromo-3-chloropropane 
l_f_2/_4-Trichlorobenzene 
l_̂ 2>ĵ Trichlorobenzene 

CONCENTRATION UNITS: 
(ug/L or ug/kg) ug/kg 

5.6 
5.6 
5.6 
5.6 
5.6 
11 

XT 
5.6 
5.6 
11 

5.6 
XT 
5.6 
5.6 
5.6 

5.6 
XT 
5.6 
XT 
XT 
XT 
5.6 
XT 
5.6 
S.6 
S.6 

U 

U 
U 
0_ 
o" 
U 
uT 
u 
o 
U 
U 
o 
u 

. ( uL) 

SCM01.1 (5/2005) 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3RZ9 

Lab Name: GOMWCHEH 
Contract: EPW0S028 

Lab Code: LIBRTY Case No.: .36112— Mod. Ref No.: 
SDG No.: B3RZ4 

LOW 

Matrix (SOIL/SED/WATER): .Soil 

Sample wt/vol: 3.56 (g/inL) g_ 

Level: (TRACE or LOW/MED) __ 

% Moisture: not dec. . 

GC Column: SPB-624 ID: 0.32 

Soil Extract Volume: • 

Lab Sample ID: 1220605 

Lab File ID: 1220605A73 

Date Received: 01/27/2007 

19 Date Analyzed: 01/29/2007 

. (mm) 

. (uL) 

Dilution Factor: UL 

CONCENTRATION UNITS: (ug/L or ug/kg) u2̂ 2. 

CAS NUMBER I COMPOUND NAME_ 

Soil Aliquot Volume: 

Purge Volume: 10-0 

. <uL) 

(mL) 

RT EST. CONC. 

01 
02 
33 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
*8 
19 
20 
21 

23 
24 
25 
76 
27 
28 
29 
30 

EPA-designated Registry Number. 

SOM01.1 (5/2005) 



1A r FORM I VQA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: 

Lab Code: 

COMFOCHEM 

EPA SA*ff>Tifi ̂  

B3S02 

LIBRTY . Case No.: 36II2 Mod. 
Contract: BPW0502fl 

Matrix (SOIL/SED/WATER): 

Sample wt/vol: 4.53 

Level: {TRACE/LOW/MEO)_ 

Ref No. 

Soil 

<g/mL). 

LOW 

% Moisture: not dec. 

GC Column: 5PB-624 

23 

ID: 0.32 

Soil Extract Volume: 

Purge Volume: 10.0 

(mm) 

. (UL) 

_(mL) 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed; 

Dilution factor: 

Soil A-liguot Volume: 

SDG No.: B3RZ4 

1220606 

1220606A73 

01/27/2007 

01/29/2007 

l.O 

NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or tig/kg) uq 

Chipramethane 
. Vinyl chloride 
Bromomethane 
Chloroethane 

Trichloroflue 
1>1-Dichloroethene 

1,1* 2-frichloro-l,2.2-trifluoroethar̂  
Acetone r"~ -r———— 

_ Carbon disulfide 
Methyl acetate 
Methylene chloride 
trans-l,2-Dichioroethene 

, Methy1 tert-butyl ether 

1>1-Pichloroethane 
cis-l,2-Dichloroethene 
2-Butanone 
Bromochloromethane 

_ Chloroform 

1»1,1-Trichloroethane 
Cyclohexane 
Carbon tetrachloride 
Benzene 
1,2-Pichloroethane 
1» 4~Dioxane 

. (UL) 

SOM01.1 (S/2005) 



SSo3 
IB - FORM I VOA-2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B3S02 

Lab Name: COMPUCHEM Contract: EPW05028 

LOW 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 4'53 <9/®!*' -

Level: (TRACE/LOW/MED) _ 

% Moisture: not dec. 

GC Column: SPB—624 

Soil Extract Volume: _. 

Purge Volume: 10.0 

SDG No.: B3R24 

Lab Sample ID: 1220606 

Lab File ID: 1220606A73 

Date Received: 01/27/2007 

23 Date Analyzed: 01/29/2007 

ID: 0-32 (mm) 

. (uL) 

Dilution Factor: . 1-° 

Soil Aliquot Volume: . .(uL) 

,<mL) 

ICAS NO. 4FOUND 
{CONCENTRATION UNITS: 
I (ug/L or ug/kg) JjgZM. 

|7 9-01-6 
1108-87-2' 
178-87-5 

iTriehloroethene 
iMethylcyelohexane 
II,2-Pichloropropane 
iBromodichloromethane 

H0061-01-5 lcis-1, 3-Dichloropropene 
1108-10-1 |4-Methyl-2-pentanone 

1108-88-3 toluene 
110061-02-6 ltrans-1, 3-Dichloropropene 

[79-OO-5 [1,1,2-T richloroethane 
(127-18-4 [Tetrachloroethene 

{591-78-6 {2-Hexanone 
1124-48-1 1Dibromochloromethane 
1106-93-4 |1,2-Olbroaoethane 
1108-90-7 {Chlorobenzene 
llOQ-41-4 {gthylbenzene 

(95-47-6 |o-Xylene 
(179601-23-1L, p-Xylene 
[100-42-5 Istyrene 
[75-25-2 ]Bromo£orm 
198-82-8 [isopropylbenzene 

79-34-5 ll. 1. 2,2-Tetrachloroethane 

{541-73-1 ll, 3-Oichloroben2ene 

U06-4 6-7 ll, 4-Dichlorobenrene 
195-50-I ll, 2-Dichlorobenzene 
196-12-8 ll.2-0ibromo-3-chloropropane 

7.2 
TTT 
TT 

TTT 
TTT 
7.2 
TT 

TTT 
TTT 
7.2 
TTT 
7.2 
7.2 
TTT 
TTT 
TTT 
7.2 
TTT 
7.2 

7.2 
7.2 

u_ 
u 
u 
0_ 
u_ 
u 

u_ 
ij_ 
o 
u 

L 
u 
u 
u_ 
u_ 
u 

{120-82-1 Tl, 2, 4-Trichiorobenzene 
187-61-6 11. 2, 3-Trichlorobenrene 

7.2 
TTT O 

(S) SOM01.1 (5/2005) 



Lab Name: COMPUCHEW 

1J - FORM I VOA-TIC 
ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Code: .LIBRTY Case No.: 36112 Mod. Ref M0.. 

Contract: EFW05Q28 

SS03 
EPA SAMPLE NO 

B3S02 | 

LOW 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 4.53 (g/mL) g_ 

Level: (TRACE or LOW/MED) 

% Moisture: not dec.. 

GC Column: SPB-̂ 624 IO:0-.32 

Soil Extract Volume: 

SOG Mo.: B3R24 

lab Sample lb: 1220606 

Lab File ID: 1220606A73 

23 
Date Received: 0l/27y?nm 

Date Analyzed: 01/29/2007 

. (nan) 

. <uL) 

Dilution Factor: .1.0 

CONCENTRATION UNITS: (ug/L or ug/Jtg) ug/ka 
Soil A1iguot Volume: 

Purge Volume: 10.0 

total Alkanes 

1 EPA-designated Registry Number. 

S0MD1.1 (S/2D05) 

1% 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

S S d 3  
EPA BAHPT.E. MO. 

83S03 

Lab Name: <MMBUCHEM Contract: EPW05028 

Lab Code: LIBRTY Case No.: 36112 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 6-01 

Mod. Ref No. SDG No.: B3RZ4 

Level: (TRACT/LOW/MED) 

* Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

(g/mL) L 

LOW 

Lab Sample ID: 1220607 

Lab File ID: 1220607A73 

Bate Received: 01/27/2007 

19 

ID: 0-32 (mm) 

JuL) 

Date Analyzed: £1/30/2007 

Dilution Factor: 3.0 

Soil Aiiquot Volume': ,(uL> 

CAS NO. 
C 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/kg) uq/kg Q 

75-71-8 Dichlorodifluoromethane 5.1 i 3 

74-87-3 Chloromethane 5.1 3 

75-01-4 Vinyl chloride 5.1 0 

74-83-9 Bromonte thane 5.1 U 

75-00-3 Chloroethane 5.1 u 

75-69-4 Trichlorofluoromethane 5.1 0 

75-35-4 1,1-Diehioroethene 5.1 u 

76-13-1 1,1, 2-r'Trichloro-l, 2,2-trifluoroethane 5.1 0 

67-64-1 Acetone .. 10 f U 
75-15-0 Carbon disulfide 5.1 u 

79-20-9 Methyl acetate 5.1 u 

75-09-2 Methylene chloride 

156-60-5 trans-1,2-Dichloroethene 5.1 O 

1634-04-4 Methyl tert-butyl ether 5.1 u 

75-34-3 1,1-Dichloroethane 5.1 0 

156-59-2 cis-1,2-Dichloroethene 5.1 u 

78-93-3 2-Butanone 10 u 

74-97-5 Bromochloromethane 5.1 u 

67-66-3 Chloroform 5.1 0 

71-55-6 1,1,1-Trichloroethane 5.1 u 

110-82-7 Cyclohexane 5.1 u 

56-23-5 Carbon tetrachloride 5.1 U 

71-43-2 Benzene 
5.1 O 

107-06-2 1,2-Dichloroethane 5.1 u 
-r—EE 

123-91-1 1,4-Dioxane 100 if N. 

SOMOl.l (5/2005) 



IB - FORM J VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

F.PJ MMMfl Hp| 

B3S03 

Lab Code: LIBRTY case No.: 36112 Mod. Ref No. 

Contract: EFW05028 

Matrix (SOIL/SEO/WATER): soil 

Sample wt/vol: 6 • °3 

SDG No.: B3RZ4 

Lab Sample Id: 1220607 

Level: (TRACE/LOW/MED) 

% Moisture: not dec 

GC Column: SEB-62.4 

Soil Extract Volume: 

Purge Volume: 10.0 

(g/mL) , 

LOW 

Lab File ID: 12206P7A73 

Date Received: 03/27/2007 

Date Analyzed: 01/30/2007 

108-10-1 

108-88-3 
10061-02-6 
79-00-5 
127-18-4 
591-78-6 
124-48-1 
106-93-4 
108-90-7 
100-41-4 
95-47-6 
179601-23-1 
100-42-5 
75-25-2 
98-82-8 
79-34-5 
541-73-1 
106-46-7 
95-50-1 
96-12-8 
120-82 
87-61 

2-1 

4-Me thy1-2-pentanone 
Toluene 
trans-1,3 
1» 2-Trichloroethane 

Tetraehloroe thene 
Hexanone 

Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
Ethylbenzene 
o-Xylene 
m,p-Xylene 
Styrene 
Bromoform 
Isopropylbenz ene 
1,1,2,2-Tetrachloroethane 
1,3 - Di ch lo roben zene 
1,4-Diehlorobenzene 
1,2—Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
3 r2,3-trichlorobenzene 

10 
TT 
5.1 
5.-1 
5.1 
10 

17T 
5.1 
5.1 
S.l 
5.1 
5.1 
S.l 
5.1 
5.1 
5.1 
"S.l 
5.1 
5.1 
5.1 
5.1 
5.1 

a 

SOMOl.l (5/2005) 
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1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

r s » 3  
EPA SAMPLE NO. 

83S03 

Lab Name: COMFUCHBM Contract: EFW05028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No.: SOS No.: B3RZ4 

Matrix <SOIL/SED/WATER>: Soil 

Sample wt/vol: 6.01 (g/mL) g_ 

Lab Sample ID: 122060? 

Lab File ID: 1220607A73 

19 
Level: (TRACE or LOW/MED) LOW 

% Moisture:, not dec. _____ 

GC Column: SPB-624 ID: 0• 32 

Soil Extract Volume: 

Date Received: 01/27/2007 

Date Analyzed: 01/30/2007 

. (mm) 

. (uL> 

Dilution Factor: AJJL 

CONCENTRATION UNITS: (ug/L or ug/kg) 

Soil Aliquot Volume: 

Purge Volume: 10.0 

. (uL) 

(mL) 

CAS NUMBER COMPOUND NAME RT 
6.27 

EST. CONC. 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

. 21 

22 
23 
24 
25 
J6 
27 
28  
.:9 
30 

Unknown 6.7 

E96679B * Total Alkanes 

1 EPA-designated Registry Number. 

SOMOl.l (5/2005) 



1A - FORM. I VOA-1 
VOLATILE ORGAN IC5 ANALYSIS DATA SHEET 

Lab Name: COMPUCHEH 

Lab Code: LIBRTY Case No.: 36112 

Matrix (SOIL/SEO/WATER); 

Sample wt/vol: 4.62 (g/mL) 

Contract: EPW05028 

ERA SAMPffr 

B3S05 J  
Mod. Ref No.: SOG No.: B3RZ4 

Soil 

Level: (TRACE/ LOW/MED)' 

* Moisture: not dec. 

GC Column: SPB-624 

Lab Sample ID: 1220608 

Lab File ID: 1220608A73 

LOW 

17 
Date Received: c1/27/2007 

ID: 0-32 

Soil Extract Volume: 

Purge Volume: 10.0 

NO. 

(mm) 

. (uL) 

_(mL) 

Date Analyzed: 61/30/2007 

Dilution Factor: _ 1.0 

Soil Aliquot Voliane: . (uL) 

COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/kg) uq/ko 

L>l~Dichloroethene 

l,l,2"TriehlBro-l<2/2-tri£luoroetbane 
Acetone 
Carbon disulfide 

_ Methyl acetate 
Methylene chloride 
trans-1,2-Dichloroethene 

. Methyl tert-butyl ether 
1>1-Dichloroethane 
cls-1,2-Dichioroethene 
2-flutanone 
Brorochlororoethane 
Chloroform 
1/1, l~Trichloroethane 
Cyclohexane 

. Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
1/4-Dioxane 

6.2 6.2 8 
6.2 U 
6.2 U 
6.2 U 
12 j U 
6.2 1 U 
6.2 u 
6.2 u 
6.2 u 
6.2 0 
6.2 u 
6.2 u 
130 

SOM01.1 (5/200S) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

S O W  
FPa SAMPLE NO. 

B3S05 

Lab Name: COMPOCHEM_ 

Lab Code: T.IBRTY Case No.: 36112 

Matrix (SOIL/SED/WATER): .Soil 

Sample wt/vol: 

_ contract: EPW05028 _ 

Mod. Ref No.: - SOG No.: B3RZ4 

Lab Sample ID: 1220608 

4.82 (g/mL) . 

LOW 

Lab File ID: 1220608A73 

17 

ID: 0.'32 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. _ 

GC Column: SPB-624 _ 

Soil Extract Volume: 

Purge Volume: 10 • 0 

IcOMPOUND 

[79-01-6 [Trichloroethene 
llOfl-87-2 [Methylcyclohexane 
178-87-5 |l,2-Dichloropropane 
175-27-4 [Bromodichloromethane 
[10061-01-5 lcis-l» 3-Dichloropropene 
Il08-10-1 |4-Methyl-2-peDtanone 
>108-88-3 IToluene 
110061-02-6 ltrans-1. 3-Dichloropropeae 
179-00-5 l'lr 1> 2-Trichloroe thane 
1127-18-4 [Tetrachloroethene 

1591-78-6 |2-Hexanone 
1124-48-1 [pibromochloromethane 

li06-93-4 11> 2-Pibromoethane 
1108-90-7 jChlorobenzene 

liQO-41-4 lEthylbenzene 
195-47-6 jo-Xylene 

. . 01/27/2007 Date Received: , — 
. , . 01/30/2007 

Date Analysed: . 

(mm) 

.(UL) 

.(mL) 

Dilution Factor: 1-9. 

Soil Aliquot Volume: . . (uL) 

[CONCENTRATION UNITS: 
1 (uq/L or ug/kg) "9/*9 

6.2 U 
6.2 0 
6.2 O 
6.2 0 
6.2 0 
12 0 

6.2 

[179601-23 
ll00-42-5 

-l[m,p-Xylene 
Istyrene 

6.2 

17T 

[75-23-2 
1:98-82-8 
79-34-5 
[541-73-1 
ll06-4 6-r7 

[Bromoform 
llsopropylbenrene 
ll, 1,2,2-Tetrachloroethane 
11.3-Dichlorobenzene 

11.4-Pichlorobenzene 
[95-50-1 [1,2-Dichlorobenzene 

[96-12-8 jl,2-Dibromo-3-chloropropane 
1120-82-1 jl, 2,4-Trichlorobenzene 
[87-61-6 tl • 2.3-Trichlorobenzene 

& SOMOl.l (5/2005) 



U - FORM I VOA-TIC 
VOLATILE ORGAN ICS ANALYSIS OATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM 

EPA SAMPI.F. Mn 

8 3 SOS 

Contract: EPW05028 

Lab Code: LlflRTY Case No.: 36112 itod. Ref No.: 
SD6 No*: B3RZ4 

LOW 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 4 .82 (g/mL) 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. . 

GC Column: SPB-624 ID; 0.32 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/fce 

Lab Sample ID: 122080S 

Lab File ID: 1220608A73 

17 
Date* Received: 0172772007 

Date Analyzed: 01/30/2007 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

Purge Volume: 10-.0 

SOMOl.l (S/200S) 
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1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

S o H  
P.PA SAMPLE NO. 

B3S05 

Lab Name: COMPUCHEM 
Contract: EPW05028 

Lab Code: T.iBRTY Case No.: 36112 Mod. Ref No.: 
SDG No. : B3R24 

Matrix (SOIL/SED/WATER): .Soil 

Sample wt/vol: 4-82 (g/mL) 2-

Lab Sample ID: 1220608 

Lab File ID: 1220608A73 

17 
Level: (TRACE or LOW/MED) 

% Moisture: not dec. • 

GC Column: SPB-624— ID; 0.32 

LOW Date Received: m/27/2007 

Date Analyzed: 01/30/2007 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/kg) JH/M 

. (mm) 

.(uL) 

Dilution Factor: >Li£-

Soil Aliquot Volume: 

Purge Volume: 10-0 

EPA-designated Registry Number. 

. (uL) 

(mL) 

CAS NUMBER 
COMPOUND NAME 1 RT 1 EST" C0NC- _ Q 1 

I 1 

1 
— 

-

I ___ 
3 
« 1 

1 
— 

-

I ___ 
3 
« 1 

1 
— 

-

I ___ 
3 
« 1 

" Total AlKanes 1 1 2900 
j n 

g) 

SOM01.1 (5/2005) 



1A - FORM I VQA-1 
VOLATILE ORGAN ICS ANALYSIS DATA S8SET 

Lab Name: CQMPUCHEM 

Lab Code: LIBRTY Case No.: 36112 

Matrix (SOlL/SED/WATER): soll 

Sample wt/vol: 4.73 (g/mL) 9 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. . 

GC Column: SPB̂ -624 

Contract: EPW05028 

vsoM 
EPA SAMPT*; 

B3S06 

Mod. Ref No.: 

LOW 

IS 

ID: Q•32 (nan) 
Soil Extract Volume: 

Purge Volume: 10.0 

Lab Sample ID: 1220609 

Lab File ID: 1220609RB73 

Date Received: <>1/27/2007 

Date Analyzed: D1/3D/2007 

Dilution Factor: _ 1.0 

. (uL) Soil Aliquot Volume: 

.(«L) 

ttPOOND 

[Chlorogie thane 
iVlnyl chloride 
|Bromomethane 
jChloroethane 

1t1~Dlchloroethene 

L f 1,2f:Triehlore-l̂  2,2-tri fluoroethana 
Acetone " 
iCarbon disulfide" 
[Methyl acetate 
[Methylene chloride 
trans-1,2-Dichloroethene 
[Methyl tert-butyl ether 
11>l~Dichloroethane 
|cis-l,2-Dichloroethene 
[2-Butahone 
IBromoehlorcanethane 
[Chloroform 
|l»l~Trichloroethane 
[Cyclohexane 
ICarbon tetrachloride 
[Benzene 
[1,2̂ -Dichloroethane 
fli. 4-Dioxane 

CONCENTRATION QUITS: 
(ug/L or ug/kg) uq/kq 

6.4 

O 

U_ 

U* 

3 
SDG No .: B3R24 

. (uL) 

£7 
aOHOl.l (5/2005) 
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SSoW 
IB - FORM I VGA-2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPft W>, 

B3S06 

Lab Name: COMPUCHEM Contract: EPW0S028 

Lab Code: LIBRTY Case No.: 36112 Mod. Ref No.: SDG No.: B3R24 

Matrix (SOIL/SED/WATER): Soil Lab Sample ID: 1220609 

Sample wt/vol: 4.75 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. _ 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 10.0 

(g/mL) . 

LOW 

Lab File ID: 1220609RB73 

18 

Date Received: 

Date Analyzed: 

01/27/2007 

01/30/2007 

ID: 0.32 (mm) 

, (uL) 

_«mL) 

Dilution Factor: 1*0 

Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ua/L or ua/kcr) ug/kg Q 

79-01-6 Trichloroethene 6.4 J 

108-87-2 Methylcyclohexane 6.4 J 

78-87-5 1,2-Dichloropropane 6.4 [J 

75-27-4 Bromodichloromethane 6.4 3 

10061-01-5 cis-1,3-Dichloropropene 6.4 3 

108-10-1 4-Methyl-2-pentanone 13 U 

108-88-3 Toluene 6.4 U 

10061-02-6 trans-1,3-Dichloropropene 6.4 0 

79-00-5 1,1,2-Trichloroethane 6.4 a 
127-18-4 Tetrachloroethene 6.4 u 
591-78-6 2-Hexanone 13 a 
124-48-1 DibEomochloromethane 6.4 u 
106-93-4 1,2-Dibromoethane 6.4 u 
108-90-7 Chlorobenzene 6.4 a 
100-41-4 Ethylbenzene 6.4 0 

95-47-6 o-Xylene 6.4 u 
179601-23-1 m,p-Xylene 6.4 0 

100-42-5 Styrene 6.4 o 
75-25-2 Brorooform 6.4 o 
98-82-8 Isopropylbenzene 6.4 u 
79-34-5 1,1,2,2-Tetrachloroethane 6.4 u 
541-73-1 1,3-Dichlorobenzene 6.4 u 
106-46-7 1,4-Dichlorobenzene 6.4 u 
95-50-1 1,2-Dichlorobenzene 6.4 o 
96-12-8 1,2-Dibromo-3-chloropropane 6.4 u 
120-82-1 1,2,4-Trichlorobenzene 6.4 u 
87-61-6 1,2,3-T rich1oroben zene 6.4 u 



> 
1J - "FORM I van-Tic 

VOLATILE ORGAN ICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED "COMPOUNDS 

Lab Nans: COMPOCHEM Contract: EPWQS028 

SSoW 
EPA SAMPLE 

B3S06 

Lab Code: .LipRTY Case No.: 36112 Mod. Ref No. SDG No.: 63R24 

LOW 

Matrix (SOIL/SED/WATER): Soil 

Sample wt/vol: 4.75 (g/mL) g. 

Level: (TRACE or LOW/MED) __ 

% Moisture: not dec. 11 

•GC Column: SPB-624 ip;,0.32 

Soil Extract Volume: .. 

Lab Sample 10: 1220609 

Lab File 10: 1220609RB73 

Date Received: 01/27/gfl̂  

Date Analyzed: 01/30/2007 

. (ran) 

. (uL) 

Dilution Factor: l.,0 

CONCENTRATION UNITS: (ug/L or ug/kg) ua/ka 

Soil Aliquot Volume: 

Purge Volume: 10.0 

hata 
l 

90H01.1 (5/2005) 
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SoS" 
1A - FORM I VOA-1 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
P.PA SAMPLE NO. 

B3S08 

Lab Name: COMPOCHEH Contract: EPW05028, 

Lab Code: LIBRTY Case No.: 36112 

Matrix. (SOIL/SED/WATER): Soil 

Sample wt/vol: 4 • 91 (g/mL) —S. 

Mod. Ref No. SDG No.: B3RS4 

Lab Sample ID: 1220610 

Lab File ID: 1220610RB73 

Level: (TRACE/IflW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 10.0 

LOW U M M  
21 ut. MirM. •>!/»/»<». 

ID: 0.32 (mm) 

.(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: .(uL) 

.(mL) 

NO. 4POOND 
(CONCENTRATION UNITS: 
|(ug/L or ua/ka) uq/kq 

Q 

IDichlorodi fluoromethane 
6.4 
6.4 

Tchlo romethane 
175-01-4(Vinyl chloride 
174-83-9 
175-00-3 

IBromomethane 

6.4 
TT 

IChloEoethane 

(75-69-4 
75-35-4 

iTrichlorofluoromethane 
6.4 
6.4 

|l,l-Dichloroethene 

(76-13-1 
167-64-1 

li. l. 2-Trichloro-l, 2,2-trifluoroethane 6.4 |u 
13 5Z (Acetone 

175-15-0 
(79-20-9 

(Carbon disulfide 
6.4 

(Methyl acetate 
6.4 
6.4 

(Methylene chloride 
1156-60-5 (trans-lf2-Dichloroethene 
(1634-04-4 
p5-34-3 " 
1156-59-2' 
(76-93-3 
[74-97-5 
(67-66-3 
(71-55-6 

3-82-7 

(Methyl tert-butyl ether 
ll,1-Dlchloroethane 

6.4 
6.4 

(cis^-l, 2-Dichloroethene 

(2—Butanone 
(Bromochloromethane 
Ichloroform 

6.4 
TT 
TT 
6.4 

|l,1,1-Trichloroethane 

(Cyclohexane 

(U 
F 

(56-23-5 (Carbon tetrachloride 

171-43-2 (Benzene 
(107-06-2 [l,2-Dlchloroethane 
1123-91-1 (l, 4-Dioxane 

g) AMENDED SOM01.1 (5/2005) 



IB - ®ORH I VOA-2 
VOLATILE ORGANICS ANALYSIS CATA SHEET 

Lab Name: COMPOCHEM Contract: EPWQ5Q28 

EPA SAMPT.lt fin, 

S3 SOS 

Lab Code: LIBRTY Case No.: 36112 tiod. Ref No.: 

Matrix (SOIL/SED/WATER) 

Sample wt/vol: * • 91 

SffiS No.: -B3R24 

Soil 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. _ 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 10.0 

(g/mL) g 

LOW 

Lab Sample ID: 1220610 

Lab File ID: 1220610RB73 

21 

ID: '0.32 

Date Received: 01/27/2007 

Date Analyzed: 01/30/2007 

Dilution Factor: 1.0 

dD 

SGK01.1 (5/2005) 
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1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

sor' 
EPA SAMPLE NO. 

B3S08 

Lab Name: COMPUCHEM 
Contract: EFW05028 

Lab Code: LIBRTY Case No.: .36112— Mod. Ref No.: 
SDG No.: B3RZ4 

Matrix (SOIL/SED/WATER) : ...Soil 

Sample wt/vol: 4.91 (g/mL) 

Lab Sample ID: 1220610 

Lab File ID: 1220610RB73 

LOW 
21 

Level: {TRACE or LOW/MED) 

* Moisture: not dec. 

GC Column: SPB-624 ID: 0̂  

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/kg) JKf/1"}. 

'Date Received: m/27/2007 

Date Analyzed: 01/30/2007 

. (mm) 

.<uL> 

Dilution Factor: 3. nfl-

Soil Aliquot Volume: 

Purge Volume: 10•0 

_<uL) 

(mL) 

Total Alkanes 

1 EPA-designated Registry Number. 

SOM01.1 (5/2005) 



1A - FORM I VOA-1 
VOLATILE ORGAN ICS ANALYSTS DATA SHEET 

Lab Same; COMPUCHEM 

LOW 

Lab Cede: LIBRTV Case No.: 36112 

Matrix (SOIL/SED/HATER); soil 

Sample wt/vol: 4.82 (g/mL) 9 

Level: (TRACE/LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: 

Purge Volume: 10.0 

Contract: EBW0S028 

SiojT 
EPA SAMPT.F wn, 

B3S09 

Mod. Ref No.: SDG No.: S3RZ4 

Lab Sample 10: 1220611 

Lab File ID: 1220611RB73 

17 
Date Received: 61/27/2007 

Date Analyzed: 61/30/2007 

ID: 0-22 Dilution Factor: 

60M01.1 <5/2005) 

2^4 



SS>of 
IB - FORM I VGA-2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
RPA SAMPLE NO. 

B3S09 

Lab Name: COMPUCHEM 
Contract: BPW05028 

Lab Code: LIBRTY Case No.: 36112. 

Matrix (SOIL/SED/WATER) : Soil 

Sample wt/vol: 4'̂ 2 (g/mL) — 

Level: (TRACE/LOW/MED) _ 

% Moisture: not dec. 

GC Column: SPB-624 

Soil Extract Volume: — 

Mod. Ref No.: SDG No.: B3R24 

Lab Sample ID: 1220611 

g Lab File ID: 1220611RB73 

LOW I»t. Deceived: 

17 0«. lulinl: °1/30/2001 

ZD: 0-~2 (mm) 

.(uL) 

Dilution Factor: 1.0. 

Soil Aliquot Volume: .(uL) 

Purge Volume: 10»,0 .(mL) 

CAS NO. 

79-01-6 

COMPOUND 

iTrichloroethene 

lCONCENTRATION UNITS: 
|(ug/L or ug/kg) Jj9/j£g_ 

6.2 

108-87-2 )Methylcyclohexane 

78-87-5 |lf 2-pichloropropane 

•7H_?.7_4 iBromodiehloromethane 

10061-01-5 Iels—I#3-Dichloropgopene 
108-10-1 |4-Methyl-2-pentanone 
108-88-3 |Tpluene 
10061-02-6 |trans-lf 3-Dichloropropene 
79-00-5 ll, 1,2-Trichloroethane 

127-18-4 iTetrachloroethene 

591-78-6 |2-Hexanone 
124-48-1 iDibromochloromethane 

106-93-4 ll. 2-Dibromoetharte 

108-90-7 
100-41-4 
95-47-6 

lchlorobenzene 
|Ethylbenzene 
|o-Jtylene 

6.2 
TF 

179601-23 

100-42-5 

75-25-2 

98-82-8 

79-34-5 

541-73-1 

106-46-7 

95-50-1 

96-12-8 

120-82-1 

87-61-6 

-llm,p-Xylene 
[styrene 
{Brorapform 
1isopropylbenzene 
11,1,2,2-Tetrachloroethane 

|l,3-Dichlorobenzene 
ll,4-Dichlorobenzene 
ll,2-Dichlorobenzene 
ll.2-Dibromo-3-chloropropane 
ll,2,4-Trichlorobenzene 

ll.2,3-Trichlorobenzene 

6.2 ]U 
6.Z 
6.2 

|U 

6.2 
6.2 ju" 
6.2 JU 
6.2 ~|u 
6.2 ~ju 
6.2 fu 
6.2 > 
6.2 "ju 
6.2 "|D 

©> 
SOM01.1 (5/2005) 



1J - FORM I VOA-TIC 
VOLATILE ORGANLCS ANALYSIS CATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Names COMPUCHEM 

Lab Code: LIBRTY Case No.: 36112 

EPA SAMPLE WO-

B3S09 

Contract: EPW05028 

Hod. Ref No. SOG No.• B3R24 

LOW 

Matrix (SOIL/SED/WATER): Soil 

Sample vt/vol: 4 .82 _ (g/mL) g_ 

level: (TRACE or LOW/MED) 

% Moisture: not dec. 

GC Column: SPB-624 in? 0.32 

Soil Extract Volume: 

Lab Sample ID: 1220611 

Lab File ID: 1220611RB73 

17 
Pate Received: 01727/2007 

Sate Analyzed: 01/30/2007 

. (mm) 

. (uL) 

Dilution Factor; 1-0 

CONCENTRATION UNITS: (ug/L or ug/kg) uq/Jtq 

Soil Aliquot Volume: 

Purge Volume: 10.0 

. (uL) 

(mL) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
j v 
18 
19 
20 
21 
22  
23 
24 
25 
26 
27 
28 

30 

CAS NUMBER COMPOUND NAME 

I otal Alkanes 

1 EPA-designated Registry Number. 

RT EST. CONC. 

.sS-

riT~̂ \ SOMO'l. 1 (5/2005) 
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REFERENCE 18 



SITE NAME: 

EPA I J), NO.: 

SAMPLING DATES: 

1. 

2. 

3. 

Site Location: 

SAMPLING TRIP REPORT 

Abandoned Gulf Station 
DON NO.: SAT2.20113.054.333 
W.O. NO.: 20113.011.001.0054.00 
CASE NO.: 36111 

PRN000205925 

January 25,2007 

Refer to Figure 1 

Sample Locations: Refer to Figure 2 

Sample Descriptions: Refer to Table 1 

les: 

Analysis 

Target Compound List (TCL) 
Volatile Organic Compounds (VOCs), 
Percent Moisture 

Target Analyte List (TAL) Inorganics 
(including mercury) 

Name and Address of Laboratory 

Mitkem Corporation 
175 Metro Center Boulevard 
Warwick, RX02886 

ChemTech Consulting Group 
284 Sheffield Street 
Mountainside, NX 07092 

5. Sample Dispatch Data: 

Eight aqueous samples and eleven soil samples for TCL VOC analysis (low-medium cnnnentr^fm  ̂
Wanvick'w on vm at 1830 hourc ™ Merai ̂  

Seven aqueous samples and eleven soil samples for TAI. Inorganic (including mercury) analysis 
Sl>IPPed 10 Che,nTec,, Consulting Group, Mountainside, HI on 

1/25/2007 at 1830 hours via Federal Express (Airbill No. 8392 8685 4211). 

© 



6. On-Site Personnel: 

Name 
Dennis Foerter 

Scott Snyder Weston 
Thomas Brownell Weston 

Julissa Morales Weston 

William Rodriguez GeoEnvirotecb, Inc. 
Abraham Nunez GeoEnvirotech, Inc. 

Company 
Weston 

Duties on Site 
Project Manager, Site Health and 
Safety Officer (SHSO), Sampler 
Sample Management Officer (SMO) 
Site Geologist, Geoprobe oversight, 
Sampler 
Sampler, Global Positioning System 
(GPS) Data Collection 
Geoprobe™ Operator 
Geoprobe™ Assistant 

7. Additional Comments: . 

On January 25,2007, Weston Solutions, Inc. (Weston®) Region 2 Site Assessment Team 2 (SAT 2) 
personnel conducted a sampling event at the Abandoned Gulf Station (AGS) site. SAT 2 collected 
surface soil, and subsurface soil, and groundwater samples to determine the priority for further action 
for this site under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). 

Five surface soil, six subsurface soil (including one duplicate), and six groundwater (including one 
duplicate) samples were collected throughout the site. Surface and subsurface soil samples were 
collected from soil borings advanced using Geoprobe™ direct-push technology. Surface soil 
samples were collected from the 0- to 2-foot interval below ground surface (bgs). Soil borings were 
screened every 2 feet using a photoionization detector (PK>). Subsurface soil sampling depths were 
determined based upon P1D readings, visual observation, and Geoprobe™ refusal. If there were no 
elevated organic vapor concentrations, visual signs of contamination, or Geoprobe™ refusal, 
subsurface soil samples were collected at the interval immediately above groundwater. 

Soil samples were collected using dedicated En Core™ sampling devices, disposable plastic scoops, 
and aluminum trays. One rinsate blank (plastic scoop, aluminum tray, and a decontaminated 
Geoprobe™ cutting shoe) was collected on each day of sampling. Trip blank samples were collected 
in conjunction with groundwater samples. 

All samples collected by Weston® were designated for analysis of TCL volatile organic compounds 
(VOCs) and TAL inorganics (including mercury), through the EPA Contract Laboratory Prog-am 
(CUP). All sample locations were recorded electronically using GPS technology in accordance with 
the EPA Region 2 Standard Operating Procedure (SOP). AH samples were collected as part of the 
Preliminary Assessment / Site Inspection (PA/SI) evaluation conducted on site. Organic and 
Inorganic Traffic Reports are presented in Attachment 1 

8. Report Prepared by: 
L KMM 

Date: 

9. Report Approved Date: j/l/nl 



f# 
TABLE 1 

SAMPLE DESCRIPTIONS 
ABANDONED GULF STATION 
SAN GERMAN, PUERTO RICO 

AGS-SOl 

j 

B3S24 MB3S24 

' 

1/25/07 r 0810 
building. Soil consisted of light brown 
medium sand mixed with loose concrete; 
depth: 0.5-1 foot (ft.) below ground surface 
(bgs); Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) fi)r Quality Assurance/Quality 
Control (QA/QC) purposes. ? 

AGS-SS011 
I 

B3S25 MB3S25 • 
\ 

1/25/07 0840 
sitebuilding. Soil consisted of a gray gravelly 
sand; loose compaction: depth: 29.5-30 ft w 

AGS-S02 

» 

B3S27 MB3S27 1/25/07 ; 0955 
dnnn/tire/5-gallon container storage area west 
of the site building. Soil consisted of light-
brown loose fine sand nixed withcrushed 
stone(gravel); depth: 0.5-1 ft. 

AGS-SS02 v B3S28 MB3S28 1/25/07 1017 Subsurface soil sample adjacent to former 
drum/tire/5 -gallon container storage area west 
of thesite building. Soil consisted of gravel 
mixed with medium to coarse sand, loose* 
depth: 22-25 ft bgs. 

AGS-SS02A | B3S29 MB3S29 1 J/25/07 1020 
Duplicate of subsurface soil sample AGS-
SS02 for QA/OC purposes. 

AGS-S03 B3S32 MB3S32 1/25/07 1530 Surface soil sample smith of former 
underground storage tanks east of the site 
building. Soil consisted of light-brown sand 
mixed with crushed stone (gravel); depth: 0.5-
1 ft. bgs. 

AGS-SS03 

1 

B3S33 MB3S33 1/25/07 1555 Subsuifaee soil sample south of former 
underground storage tanks east of the site 
building Soi[consisted oflight-gray medium 
sand with crushed stone (gravel); depth: 21.5-
22.5 ft. bgs. 

G> 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

ABANDONED GULF STATION 
SAN GERMAN, PUERTO RICO 

3 

AGS-S04 

AGS-SS04, 

B3S35 

AGS-S05 

B3S36 

• i.i 

MB3S35 i' 

AGS-SS05 

B3S38 

MB3S36 

1/25/07 

AGS-GW01 

AGS-GW02 

B3S39 

MB3S38 ' 

1/25/07 < 

1440 

B3S26 

AGS-GW02A 

B3S30 

AGS-GW03 

B3S31 

MB3S39 

1/25/07 

MB3S26 

B3S34 

MB3S30 

1/25/07 

1/25/07 

1/25/07 

MB3S31 

MB3S34 

1/25/07 

G> 

1510 

1/25/07 

Surface soil sample from former drum and 
stained soil area adjacent to the northwest 
comer of the site building. Soil consisted of 
loose light-brown sand; depth: 0.5-1 ft. bgs. 

1310 

Subsurface soil sample from former drum and ; 
stained soil area adjacent to die northwest 
corner of the site building. Soil consisted of 
heavy gravel with trace light-gray loose sand; 
depth: 29-29.5 ftbgs. 

1349 

Background surface soil sample in the' 
northeast portion of die site property, collected; 
from an area not believed to have been 
impacted by previous site activities. Soil _ t 
consisted of loose light-brown sand; deptfc-^Ht 
0.5-1 ft. bgs. . L" 

Background subsurface soil sample in the 
northeast portion of the site property; collected ; 
from an area not believed to have been 
impacted by previous site activities. Soil 
consisted of grayish-brown sandy gravel; 
depth: 29.5-30 ft bgs. 

0932 Groundwater sample south of the existing site 
building; depth: 30 ft. bgs; MS/MSD for 
QA/QC purposes. 

1505 

1155 

1620 

Groundwater sample adjacent to former 
drum/tire/5-gallon container storage area west 
to the site building; depth: 25 ft. bgs. 

Duplicate of groundwater sample AGS-GW02 
for QA/QC purposes. 

Groundwater sample south of former 
underground storage tanks east of the site 
building; depth: 30 ft. bgs. 



rm 

TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

ABANDONED GULF STATION 
SAN GERMAN, PUERTO RICO 

4  

Wmmmmmrn 

AGS-GW04 

f s j l l  0 

B3S37 : MB3S37 1/25/07 

1  

1250 Groundwater sample from piezometer near the 
northwest comer of die site building; depth: 
30 ft. bgs. 

AGS-GW05 
'i 

) 

B3S40 MB3S40 < 1/25/07 

•• 

1415 
northeast portion of the site property; collected; 
from an area not believed to have been 
impacted by previous site activities; depth: 30 

:: AGS-RIN01 i i ' i 
B3S41 j MB3S41 i 

- 1  
1/25/07 ; 1400 ) Rihsate Blank (Geoprobe™ cutting shn .̂ • 

disposable plastic scoop, and aluminum tray) \ 
for QA/QC purposes. i »»I 

• 1 AGS-TB01 B3S42 NA 1 1/25/07 || 0920 Trip Blank Collected for OA/OC Burooses. J 

© 



SITE LOCATION AND SAMPLE 
LOCATION MAPS 

a> 



c 

II! 

O Approximate Site Location 

= i (toiijuuie- s.m fara, w ; 
2 IIwo-fci • 

(5 j"Se«iSS~ 

"l 

Abandoned Gulf Station 

EPA 

Abandoned Gulf Station 
San German Sites 
San German, PR 



Chain link 
Barbed Wire 

Fence 

Fiberglass 
AST 

Construction Storage 
(piping) Former 

Stained 
Soil 

SG5 
ssos 
GW05 

Piezometer 
• GW04 

Former 
Drum, tire, 

5-gallon 
container-^ 

Storage Area 

Former 
Drum 

Location 

Overhang 

Building Building Building 

SO3-0 
SS03 
GW03 Garage 

Bay 

SO3-0 
SS03 
GW03 

NOTES: 
S01 -SURFACE SOIL SMtft-E 
SS01 - SUBSURFACE SOIL SAMPtE 
GW01 -GROUNDWATER SAMPLE 

AB sample numbers preceded by AGS-

Hot to scale 
• -PIEZOMETERLOCATION 

-0. - BORING LOCATION 

Abandoned Gulf Station 
Ran Pan-nan. Puerto Rico 

SAMPLE LOCATION MAP 

(£> 
Q. f CUCNT KAMC : EPA Jan 3.1 2007 



ATTACHMENT 1 

TRAFFIC REPORTS/CHAIN OF CUSTODY RECORDS/ 
FEDEX AIRBILLS 



A CPA USEPA Contract Laboratory Program ____i 
vtrn organic Traffic Report & Chain of Custody Record 

Region: 
Project Code: 
Account Code: 
CERCUSIO: 

8tte Name/Slate 
Project Leader 
Action: 
Sampling Co: 

Abandoned Oulf Station/PR 
Dennis Foerter 
Preliminary Assessment/Site Inspection 

ORGANIC 
SAMPLE NO. 

 ̂ B3S26 

J B3S27 

B3S28 

B3S29 

B3S30 

B3S31 

B3S32 

B3S33 

B3S34 

WBStHn - SAT 2 

MATRIX/ cam 
SAMPLER TYPE 

Soil (0H-24V M/G 
Scott Snyder 

Soli (>247 M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Soil (0"-247 M/G 
Scott Snyder 

Soil (>247 M/G 
Scott Snyder 

Soil (>247 M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Soil (0"-247 M/G 
Scott Snyder 

Soil (>247 M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Date Shipped: 1/26/2007 
Canter Name: FedEx 
Airbill: 839288854200 
Shipped to: Mffltem Corporation 

176 Metro Center Blvd. 
Warwick Rl 02888 
(401)732-3400 

Chain of Custxxly Re 

Case No: 
DAS No: 

cord 

38111 R 

Sampler A' 
Sgmtune 

Received Bv (Date/Ume) RaOnquisimam _ i 

1 //b/o? mo 

3 

4 

ANALYSIS 
TURtAROUND 

TAQNoJ 
PRESBWATWB BoUtS 

VOCs (7) 

VOCa (7) 

VOC (aq) (7) (HCL) (3) 

VOCs (7) 

lolsture (7),' 
VOCs (7) 

lolsture (7), 
VOCs (7) 

VOC(aq)(7) 

VOC(aq) (7) 

(HCL) (3) 

(HCL) (3) 

VOCs (7) 

VOCs (7) 

VOC (aq) (7) (HCL) (3) 

Shipment for Case 
Complete? Y 

AnalyaiaKey: 
% Moisture <= TC). Peri 

8ample(e) to be uead Ibr laboratory QC: 

B3S24, B3S26 

Concentration: L•Low, M • Lew/Medium, H ° High 

STATION 
LOCATION 

SAMPLE COOECT 
DATE/THE 

INORGANIC 
8AMPLENO. 

QC 
TVP* 

AGS-S01 S: 1/25/2007 8:10 MB3S24 

AGS-SS01 S: 1/25/2007 8:40 MB3S25 -

AGS-GW01 S: 1/25/2007 9:32 MB3S26 -

AGS-S02 S: 1/25/2007 9:55 MB3S27 -

AGS-SS02 S: 1/25/2007 10:17 MB3S2B -

AGS-SS02A S: 1/25/2007 10:20 MB3S29 Field Duplicate 

AGS-GW02 S: 1/25/2007 15:05 MB3S30 

AGS-GW02A S: 1/25/2007 11:55 MB3S31 Field Duplicate 

AGS-S03 S: 1/25/2007 15:30 MB3S32 -

AGS-SS03 S; 1/26/2007 15:55 MB3S33 -

AGS-GW03 S: 1/25/2007 16-.20 MB3S34 -

AddRlonN eampter 8tBiwture(s): 

Type/Peelflnata: Composite "C, Grab "O 

Chain of Custody Seel Number 

StdpmentlcedT 

TR Numl, 
PR provides p ĵ 
Send Copy to 

2-291174636-012507-0001 
teyrasuNk Requesto tor preliminary results wW Increase analyfleat costs. K Management Office Attn: Mike Benhoff. CSC, 16000 Conference Center Dr., 

region popy 
r, VA 20151-3819; Ph703/818-4200; Fax 703/818*4602 F2V8j^^9ge. 1 Of 2 



USEPA Contract Laboratory Program 

Organic Traffic Report & Chain of Custody Recore 
Case No: 
OAS No: 

36111 4 R 
Region: 
Project Code: 
Account Code: 
CERCU8ID: 
Spin ID: 
Site Name/State: 
Project Leader: 
Action: 
Sampling Co: 

B3S35 Soil (0"-24")/ 
Scott Snyder 

B3S36 Soil (>24-)/ 
[ • Scott Snyder 

B3S37 Ground Water/ 
Scott Snyder 

B3S38 Soli (0"-24")/ 
Scott Snyder 

B3S39 Soil (>24")/ 
Scott Snyder 

B3S40 Ground Water/ 
Scott Snyder 

B3S41 Field QC/ 
Scott Snyder 

B3S42 Field QC/ 
Scott Snyder 

Abandoned Gulf Station/PR 
Dennis Foerter 
Preliminary Assessment/Site Inspection 
W$£§ft-SAT2 

ANALYSSf 
TURNAROUND 

M/G % Moisture (7), TCL 
VOCs (7) 

Date Shipped: 1/25/2007 
Canter Name: FedEx 
Ahftim 839286854200 • 
stripped to: Mltkem Corporation 

173 Metro Center Blvd. 
Warwick Rl 02886 
(401) 732-3400 

TAONoJ 
PRESBtVATtVEl Bofltes 

Chain of Cfatody Record 
Sgntura 

RaDnquMied By (Date/time) Received By (Me/Time) 

2 ' v 
r/ZSO /*j</ '/&/a? /*&> 

M/G VOC (aq) (7) 

M/G % Moisture (7), TCL 
VOCs (7) 

M/G % Moisture (7), TCL 
VOCs (7) 

M/G VOC (aq) (7) 

M/G VOC (a q) (7) 

M/G VOC (aq) (7) 

(Ice Only) (4) 

(Ice Only) (4) 

(HCL)(3) 

(lea Only) (4) 

(Ice Only) (4) 

(HCL) (3) 

(HCL) (3) 

(HCL) (3) 

STATION 
LOCATION 

sample couect 
date/thib 

AGS-S04 S: 1/25/2007. 14:40 

AGS-SS04 S: 1/25/2007 11:10 

AGS-GW04 S: 1/25/2007 12:50 

AGS-SOS S: 1/25/2007 13:10 

AGS-SSOS S: 1/25/2007 13:49 

AGS-GW05 S: 1/25/2007 14:15 

AGS-RIN01 S: 1/25/2007 14:00 

AGS-TB01 S: 1/25/2007 9:20 

MB3S33 

MB3S37 

MB3S38 

MB3S39 

MB3S40 

MB3S41 Rlnsate 

Trip Blank 

SMpment force 
CisftptetoTY Sampte(e) to be used I 

B3S24, B3S2B 

>QC: Additional Sampler 8lgnature(a): Chain of CustodySMI Number: 

»•«lew,M°low/Medium,H• Hish Type/Designate: Composite «C.Grab»0~ 
% Moisture « TCL Pem<i»1U)lsliird (Aoll). HJLVUCfe° IUL VUCslaritfl.VUlJ la'gl J I'll! Ul u!• Shipment iced? 

'̂ N"mber: 2-291174636-012507*0001 
PRprovtdes preliminary results. Requests for preliminary results will Increase Analytical costs. rte 
send Copy to: Sample Management Office Attn: Mike Benhoff, CSC. 16000 Conference Center Dr.. Chentilly, VA 20151-3819; Ph 703/8184200- Fax703/61B4602 

REGION COPY 
«vaLi,o« page 2 of 2 



^ > Sender's Copy FedEx *Internati 
FarffidEx Wvicu wMirfiMdl 

1 From ftmpmiaipnMtuni 
Date &±S&s\cn . Account Number 

,4 Exp raw Package Sendee 
fttf FedEi hid. Priority • FSdExMtRl*-™ MMfenheilNil 

Sender's 
Name »>fc • LLJ • gjg^SX 

Comparts ^ •OC- • 5 Packaging nottsr 

ct. 

Address .SLa\0*\x O ' ̂ 

•a* Dtf PWL P§X jtfwwf 

6 Special HandBng 
• HOlfiAMBtboeaden OsAIUnWIflMkmy AmMbKMltttoadni JMUtofbrfWbM,Ne«ra* 

© 
C»y SJJCLZ. 

StstB O <3 
Pwtace t I^» 

Country 
ZIP Postal Coda 0fg<^40 

7a Payment, 
I—!MtM&tA«taL«CM*Mei»Mm—| CeStt 

• §3Jteffi8i ••"•*• tfSJ.Dfif OagL 
MfcUatMr 

2 To 
Recipient's 
Ni 

CossarsL 

Phaaa "WO asatte&a 

m/n/\ t-fcV. r, t—. ^ • *•" «-^*=-v" 
7b Payment BBiatmattum* AartgBgOQW^t^to ftatBnaehwyba wNrt MBi doo wot HaiiiU prtartp ului'Mtti 

Address S">̂ 7 r^rtfn " ^.Vo A.. DeWMt 

niSBi • «"*« 
•' mititetitA vrt<>o.^lA 

Address 

Stats 
Prorinee 

Countty_ U>1>A 
ZIP 
Postal Code 

Recipients Tax li). number for Customs purposes 

8 Your IntemaifiillUg Rafamea 
.rjfiW<tec>5H.oO 

9 Required Signature 
UnoldfeAMVXiMamMMfbursgnmiimdieCndBimgfeiiiinctneataekrrfdfeAe 
VVtylABndyn«ienant<lMtMiil4>MntdineiMlsi|iaselU.lMa0ap>nnMUbaiM<ircanaki 
Ban^imBoadsOuUlsSiBWallcndtrMllairtidiiiftie Cotwalfais war sptAi to tM» 
iiqainMamtnAsvMinytedamanlopsiriMatasdsfallM^OstflkmefCattsct 
WMIHIW;Ttl*~ radB^my," iiap—f .i|»uMit fininttnUnlteij gtmsh 
aiLM dance sdtfi faprnt Aipd^roce Bsajjllltij^lssi riiaii iiiilniytotU.lswq 

3 Shipment Information n rwEUOrinSckhinagoo<UBnratln»>acSaMnaiil(nKUaCX 

- iLM « ft'(tf 116 fed*i-

<S«nwpV«^ 
o;*A 

i: v £s]tart fait ttvdi 0a» 
| HaSailaqMdtMrbcnDdM 

m 

n -| SBKiti adtppnwde man-tw »• bdtSj 4a . J ttffir«miKdf#w»flMwfCCNIappfc4Mi . 

naggaasgas- leeer^Stoi^ jggs, 

£>oo 
0.60' 

.%S6&3i—i to. No. 

For Completion Instructions, see back of fifth page. 

& 6312 fltas 1300 

Try online shipping nt fed ex. cam,. 

t>HBCBCTlu»deij(irmduni''e!>mmM»t>»"««e>d—tAcaecricaMteascaiitimeaw 
M»u^lUlil.l^M»h«ri«>l»>eM.OWWtM^E»iirauC<ii|ia«llD<» 

Questions?Visit rarVIMtstoatfednuoiiL 
Or in die U-S,cea«iaW7AW7. 0tmide the tlS,cafl your bcal FedEx office. 

& at 
2 
s 
S 
3 

• 3 as 
3 
S 
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USEPA Contract Laboratory Program ^2 

Jtooiganlc Traffic Report & Chain of Custody rhm 
ffnntftm ^—— Region: 
Project Code: 
Account Code: 
CERCUS ID: 
Spin ID: 
Site Name/State: Abandoned Gulf Station/PR 

Dennis Foerter 
l̂imlnary Aeaassment/Slte Inspection 

Weston - SAT 2 

Project Leaden 
Action: 
Sampling Co; 

3 

INORGANIC 
SAMPLE No. 

MB3S24 

MB3S25 

MB3S26 

IMB3S27 

MB3S28 

MB3S29 

MB3S30 

MB3S31 

MB3S32 

MB3S33 

MB3S34 

MATRIX/ 
SAMPLER 

Soil (0"-24°)7 
Scott Snyder 

Son (>24")/ M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Soil (0"-24")/ M/G 
Scott Snyder 

Soil (>24")/ M/G 
- Scott Snyder 

Soil (>24'*)/ M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Ground Water/ M/G 
Scott Snyder 

Son (0"-24-)/ 
Scott Snyder 

Soil (>24")/ 
Scott Snyder 

Groundwater/ 
Scott Snyder 

M/G 

M/G 

M/G 

ANALYSIS/ 
TURNAROUND 

Inorg/Hg (7) 

lnoig/Hg(7) 

In/Hg (aq) (7) 

lnoig/Hg(7) 

Ihorg/Hg (7) 

Inorg/Hg (7) 

liUMg (aq) (7) 

'"/Hg (aq) (7) 

Inorg/Hg (7) 

Inorg/Hg (7) 

ln/Hg(aq)(7) 

Date Shipped: 1/25/2007 
Canter Name: FedEx 
Ali«ai 6392 86654211 
^Mpped to: ChemTech Consulting 

Group (CHEMEO) 
284 Sheffield Street 
Mountainside NJ 07092 
(90S) 789-8900 

TAQNoJ 
PRESERVATIVE/ Boats* 

Case No: 
DAS No: 

36111 
•~R 

Chain of Custody Record 

Relinquished By  ̂ (Data / Time) Received By (bate/Time) 

Bit ' /fTf 

3 

4 

(ice Only) (1) 

(Ice Only) (1) 

(HN03) (1) 

(Ice Oily) (1) 

(fee Only) (1) 

(lee Only) (1) 

(HN03) (1) 

(HN03) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(HN03) (1) 

STATION 
LOCATION 

A9S-S01 

SAMPLE 00UBCT 
DAIE/TWE 

S: 11/25/2007 8:10 

ORGANIC 
SAMPLE No. 

B3S24 

QC 
Type 

AGS-SS01 S: 1/25/2007 8:40 B3S25 -

AGS-GW01 S: 1/25/2007 9:32 B3S26 — 

AGS-S02 S: 1/25/2007 9:55 B3S27 — 

AGS-SS02 8: 1/25/2007 10:17 B3S26 — 

AGS-SS02A S: 1/25/2007 10:20 B3S29 Field Duplicate 

AGS-GW02 S: 1/25/2007 15:05 B3S30 — 

AGS-GW02A S: 1/25/2007 11:55 B3S31 Field Duplicate 

AGS-S03 S: 1/25/2007 15:30 B3S32 — 

AGS-SS03 S: 1/25/2007 15:55 B3S33 

AGS-GW03 S: 1/25/2007 16:20 B3S34 

SNp/harit for Case 
Complete? Y Samplers) to be used for laboratory QC: 

MB3S24, MB3S26 

ConcafthnUun: L »Lo». M » LowAtedtum, H •> High 
sjueoui). inbrg/Hg = iAL inorga 

r'niri,Vrnb|er: 2-291174636-012507.nnfl9 
"5£- ̂  T** tof Prhlftnlnary results tell Increase analytical coats. K 

' Offlo* Attn: Mow BMtatfT, CSC, 18000 ConMranto CMr Dr., CliaflUly, VA 20151.3619; Pli 703018̂ 200; FM 703/9134003 

Analysts Key: 
iR^Hg (aq) = TAL (morgan?! 

Additional Sampler Signature^: 

Typaroaalgnata: Composite »C, Grab = G 

Chain Of Custody Seal Number: 

SMpmenticed* 

IGION O 
FJV&U4J Page 1 of 2 



ft CPA USEPA Contract Laboratory Program 
vtiM morganic Traffic Report & Chain of Custody Record 

Case No: 
DAS No: 

36111 

Prq|ectCode: 
Account Code: 
CERCUS ID: 
SpUl ID: 
Sit* Name/State: 
Project Leader: 
Action: 
Sampling Co: 

Abandoned Gulf Station/PR 
Dennis Foerter 
Preliminary Assessment/Site Inspection 

-SAT 2 

& 

INORGANIC 
SAMPLE No. 

MB3S35 

MB3S36 

MB3S37 

MB3S38 

MB3S39 

MB3S40 

MB3S41 

MATRIX/ 
SAMFLBt 

Soil (0"-24")/ 
Scott Snyder 

Soil (>24")/ 
Scott Snyder 

Ground Water/ 
Scott Snyder 

Soil (0"-24")/ 
Scott Snyder 

Soil (>24")/ 
Scott Snyder 

Ground Water/ 
Scott Snyder 

Field QC/ 
Scott Snyder 

CONG/ 
TYPE 

two" 

M/G 

M/G 

M/G 

M/G 

M/G 

M/G 

ANALYSIS 
TUMAROUNO 

Inorg/Hg (7) 

Inorg/Hg (7) 

In/Hg (aid (7) 

Inorg/Hg (7) 

Inorg/Hg (7) 

In/Hg (aq) (7) 

In/Hg (aq) (7) 

Date Shipped: 1/25/2007 
CarrtsrName: FedEx 
Airbill: 8392 8885 4211 
Stepped to: ChemTech Consulting 

Group (CHEMED) 
284 Sheffield Street 
Mountainside NJ 07092 
(908) 789-8900 

Chain off Custody Record 

TAONoJ 
PRESERVATIVE Bottles 

(Ice Only) (1) 

(Ice Only) (1) 

(HN03) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(HN03) (1) 

(HN03) (1) 

STATION 
LOCATION 

8AKPLE COLLECT 
OATE/TME 

ORGANIC 
SAMPLE No. 

AGS-S04 r S: 1/28/2007 14:40 ' B3S35 

AGS-SS04 St 1/25/2007 15:10 B3S36 

AGS-GW04 S: 1/25/2007 12:50 B3S37 

AGS-S05 S: 1/25/2007 13:10 B3S3S 

AGS-SS05 S; 1/25/2007 13:49 B3S39 

AGS-GW05 S: 1/25/2007 14:15 B3S40 

AGS-RIN01 S: 1/25/2007 14:00 B3S41 

R 
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Send Copy tesflPe Management Office Attn: Mike Benhoff, CSC, 15000 Conference Center Dr. 
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RECORD OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

date 
SUBJECT: CLP Data Package.for Quality Assurance Review tDr~ ~ d 39 

Hazardous Waste Support Section (HWSSVRSCC 
' HWSS ESAT-TOPO / 

FROM 
TO: 

Attached is the fattening OHqAfnCDaU, Postage to be rested fir Quaitt, Assumes 
SITE: 

SPG#; X?S2lt 

PRO J. CORK; /i>R SITESPnia. 7^ 

vutt-.M £. 

FRACTION; 

LAB: A/fTfiSgM OPFRARTF 

turn-around-timf; y 
CERCLIS ID # : PAiJi)0/)<7r^<7 C~ 
Contaminants) of C(HicfirajTftg£g^' 

** ̂  *' 

REGION EE RSCC DATA TRANSFER LOG 

Relinanisherf By 

Date/Time 

case*! <*/,/ 

SAMPLER: M-tAT 
SSAMPI.RS MATRIY 

Signature 

*b f-ttSs 



ATTACHMENT 1 
SOMOl.1/Low/Medium Volatiles 
SOP NO. HW-33A/VOA, April 2006, Rev 0 Page 1 of 9 0* 
Functional Guidelines for Evaluating Organic Analysis 

CASE No.: 36111 
LABORATORY: MITCHEM 
SAMPLER: W-SAT 

SDG No.: B3S24 & B3S26 
SITE: Abandoned Gulf Station 
ANALYSIS: LOW/MED VOA 

DATA ASSESSMENT 

The current SOP HW-33A/VOA (Revision 0) April 2006, USEPA Region H Data Validation SOP for 
Statement of Work SOM01.1 for evaluating organic data has been applied. 

All data are valid and acceptable except those analytes rejected "R"(unusable). Due to the 
detection of QC problems, some analytes may have the "J" (estimated), "N" (presumptive evidence 
for the presence of the material), "U" (non-detect) or "JN" (presumptive evidence for the presence 
of the material at an estimated value) flag. All action is detailed on the attached sheets. 

The "R" flag means that the associated value is unusable. In other words, significant data bias is 
evident and the reported analyte concentration is unreliable. 

Reviewer's 
Signature: Shobitha Amin 

u <9 Date: February/14 / 2007 

Signature: 
Peer Reviewer's ^ 

Date: 2- / /S /2007 



ATTACHMENT 1 
SCM01.1/Low/Mediuin Volatiles 
SOP NO. HW-33A/VOA, April 2006, Rev 0 Page2 of 9 

SDG#B3S26 

1. HOLDING TIME: 

The amount of an analyte in a sample can change with time due to chemical instability, 
degradation, volatilization, etc. If the specified holding time is exceeded, the data may not be valid 
Those analytes detected in the samples whose holding time has been exceeded will be qualified as 
estimated, J . The non-detects (sample quantitation limits) wUI be flagged as estimated, "jr, or 
unusable, R , if the holding times are grossly exceeded. 
The following action was taken in the samples and analytes shown due to excessive holding time. 

No problems found for this criteim 

2. DMC's 

All samples are spiked with surrogate compounds (DMC's) prior to sample preparation to evaluate 
overalllaboratofy performance and efficiency of the analytical technique. If the measured 

concentrations were outside contract specifications, qualifications were applied to the 
samples and analytes as shown below. 

The following volatile samples have one or more DMC/SMG recovery values greater than foe 
primaiy limit. Detected compounds are qualified J. Nondetected compounds are not qualified. 

Chloroethane-d5 B3S41 
Bromomefoane, Carbon disulfide, Chloroethane. Chloromefoane, Dichlorodifluoromefoane 

3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

The MS/MSD date are generated to determine the long-term precision and accuraev of tho 
HSJMSD may be ased ,n function with other QC 

Not applicable. 

4. BLANK CONTAMINATION: 

^ m?thod'trip'f5e,d'or nnse blanks are prepared to identify any 
w ^ i Z!ay?aVe l"troduced into the samples during sample preparation or 

field activity. Method blanks measure laboratory contamination. Trip blanks measure cross-
contamination of samples during shipment Field and rinse blanks measure cross-contamination 
of samples during held operations. If the concentration of the analyte is less than 1 times the 
blank contaminant level (2 times for common contaminants), the analytes are qualified as non-
detects U . The followtng analytes in the sample shown were qualified with "U" for these reasons: 

A) Method blank contamination: 
No problems found for this criteria. 

B) Field or rinse blank contamination: 
Reld blank contamination has not been used to qualify samples. 

C) Trip blank contamination for VOA aqueous samples: 
Trip blank contamination has not been used to qualify samples. 

d >  



ATTACHMENT 1 
SOM01.1/Low/Medium Volatiles 
SOP NO. HW-33A/VGA, April 2006, Rev 0 Page 3 of 9 

D) Storage Blank associated with VOA samples only: 
Storage blank is not contaminated. 

E) Tics "R" rejected: 
None. 

5. MASS SPECTROMETER TUNING: 

Tuning and performance criteria are established to ensure adequate mass resolution, _ 
proper identification of compounds and to some degree, sufficient instrument sensitivity. 
These criteria are not sample specific. Instrument performance is determined using 
standard materials. Therefore, these criteria should be met in ail circumstances. The 
tuning standard for volatile organics is (BFB) Bromofluorobenzene. 

If the mass calibration is in error, all associated data will be classified as unusable "R". 

No problems found for this criteria. 

6. CALIBRATION: 

Satisfactory instrument calibration is established to ensure that the instrument is capable 
of producing acceptable quantitative data. An initial calibration demonstrates that the 
instrument is capable of giving acceptable performance at the beginning of an 
experimental sequence. The continuing calibration checks document that the instrument 
is giving satisfactory daily performance. 

A) Response Factor GC/MS: 

The response factor measures the instrument's response to specific chemical compounds. The 
response factor for the Target Compound List (TCL) must be 2 0.05, and 2 0.01 for the twenty-two 
analytes with poor response in both the initial and continuing calibrations. A value < 0.05, or < 
0,01 for the poor performers indicates a serious detection and quantitation problem (poor 
sensitivity). Analytes detected in the sample will be qualified as estimated, "J". All non-detects for 
that compound will be rejected "R". 

The following volatile samples are associated with a initial, continuing and a closing calibration 
relative response factor (RRF50) outside primary criteria. Hits are flagged "J" and non-detects are 
qualified "R". 

1,4-Dioxane: 

B3S26, B3S30, B3S31, B3S34, B3S37, B3S40, B3S41, B3S42, VBLK20, VBLK2E, VHBLK2E 

The following volatile samples are associated with an initial, continuing calibration and closing 
calibration in which a SMC/DMC did not meet relative response factor (RRF) criteria. Associated 
hits are flagged "J" and non-detects are qualified "R". 

**1,4-Dioxane-d8 
B3S26, B3S30, B3S31, B3S34, B3S37, B3S40, B3S41, B3S42, VBLK20, VBLK2E, VHBLK2E 

** -1,4-Dioxane has already been qualified "R" based on Average Response factor. 



ATTACHMENT 1 
SOM01.1/Low/Medium Volatiles 
SOP NO. HW-33A/VOA, April 2006, Rev 0 Page 4 of 9 

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the 
specific compound response factor over increasing concentration. Percent D compares the 
response factor of the continuing calibration check to the mean response factor (RRF) from the 
mLstbe < 20V°< 8 mea®ufe °f the instrument's daily performance. Percent RSD 

r * i  r b® poor Performers« and < 50% for 1,4-Dioxane. %D must be « 25% < 1 t  A perf°rmers' ?nd.< 50% for 1.4-Oioxane. A value outside of these limits indicates 
KfirlSd "5- h and Jua"Jtatlon frrors- For these reasons, all positive results are flagged as 
emimated, J andI non-detects are flagged "UJ". If %RSD and %D grossly exceed QC criteria O 
90%), non-detects data may be qualified "R". wusraena p 

No problems found for this criteria. 

8. INTERNAL STANDARDS PERFORMANCE GC/MS: 

LSa!iSt?ndardS (,S) Pefformanc« criteria ensure that the GC/MS sensitivity and response are 
stable during every experimental run. The internal standard area count must hot var? bv 
retention^time n*th ("5«% t0| +f00^ Irom the associated continuing calibration standard. The 
retention tune of the internal standard must not vary more than "30 seconds from the associated 
continuing calibration standard. If the area count is outside the (-50% to +200%i nnm. nt *k 
associated standard, an of tha pcsitiv. result, for coreptred? qua„tiited usfno t3 a I™ 
SriM** « V °r -R-TSate a^ereioss* 

If an internal standard retention time varies bv more than tn coranx. ,L„ .... 

protesstet..' judgment to datemdn. Char 

No problems found for this criteria. __ ___ 

9. COMPOUND IDENTIFICATION: 

A) Volatile Fraction: 

may have provided false positive identifications. 8 e<|U8 6 sPectrum the laboratory 

No problems found for this qualification. 

10. CONTRACT PROBLEMS NON-COMPLIANCE: 

1,4-Dioxane: 

Average response factor (RRF) is below Contractual criteria in the initial calibration. 
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Continuing response factor (RF5.0) is below Contractual criteria In all tire opening and closing CCV 
calibrations. 

I,4-Oioxane-d8: 

Average response factor (RRF) is below Contractual criteria in the initial calibration. 
Continuing response factor (RF5.0) is -below Contractual criteria in all the opening and dosing CCV 
calibrations. 

II. HELD DOCUMENTATION: 

12. OTHER PROBLEMS: 

13. This package contains reextractions, reanalyses or dilutions. Upon reviewing the OA 
results, the following Form 1(s) are identified NOT to be used. 



ATTACHMENT 1 
SOM01.1/IiOw/Medivan Volafciles 
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SDG#B3S24 

1. HOLDING TIME: 

The amount of an analyte in a sample can change with time^ due to chemical instability, 
degradation, volatilization, etc. If the specified holding time is exceeded, the data may not be valid. 

4^ 1 a \ faVip,es whose holding time has been exceeded will be qualified as 
estimated, .T. The non-detects (sample quantitation limits) will be flagged as estimated. "J", or 
unusable, R , if the holding times are grossly exceeded. 

The following action was taken in the samples and analytes shown due to excessive holding time. 

No problems found for this criteria. 

2. DMC's 

spiked with surrogate compounds (DMC's) prior to sample preparation to evaluate 
^ P,e rmance efficlency of the analytical technique. If the measured 

concentrations were outside contract specifications, qualifications were applied to the samples and analytes as shown below. ® aHpiwa m ine 

The following volatile samples have one or more DMC/SMC recovery values greater than the 
primary Bruit. Detected compounds are qualified J. Nondetected compounds are not qualified. 
1,4-Dioxane-d8 B3S24, B3S25, B3S32, B3S38, B3S39 
1,4-Dioxane 

3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

The MS/MSD data are generated to determine the long^erm precision and accuracy of th® 
MS,MSD •» UMd * "niu"c,i°" 

Not applicable. 

4. BLANK CONTAMINATION: 

Quality assurance (QA) blanks, Le., method, trip, field, or rinse blanks are prepared to identify anv 
fiefd S uU"C5 E"*,, bee"lntroduced ,nt0 samples during sample preparation or 
contamini«An ^ . ? ™eas"![e laboratory contamination. Trip blanks measure cross-

H Sr"IS T9 sh,pment' Fie,d aiMl rinse blanks measure cross-contamination 
°fan. plef d"nng field operations. If the concentration of the analyte is less than 1 times the 
detects°"U" "rh3 f n ( times for common contaminants), the analytes are qualified as non

ets U". The fohowing analytes in the sample shown were qualified with "U" for these reasons: 

A) Method blank contamination: 
No problems found for this criteria. 

B) Field or rinse blank contamination: 
Reid blank contamination has not been used to qualify samples. 

c) Trip blank contamination for VOA aqueous samples' 
Tnp blank contamination has not been used to qualify samples. 

6> 
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SOMOl.l/Low/Medium Volatiles 
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D) Storage Blank associated with VOA samples only: 
Storage blank contamination has not been used to qualify samples.. 

E) Tics "R" rejected: 
Siloxanes in the following samples: 
B3S38 

5. MASS SPECTROMETER TUNING: 

Tuning and performance criteria are established to ensure adequate mass resolution, 
proper identification of compounds and to some degree, sufficient instrument sensitivity. 
These criteria are not sample specific. Instrument performance is determined using 
standard materials. Therefore, these criteria should be met In all circumstances. The 
tuning standard for volatile organlcs is (BFB) Bromofluorobenzene. 

If the mass calibration is in error, ail associated data will be classified as unusable "Rw. 

No problems found for this criteria. 

6. CALIBRATION: 

Satisfactory instrument calibration is established to ensure that the instrument is capable 
of producing acceptable quantitative data. An initial calibration demonstrates that the 
instrument is capable of giving acceptable performance at the beginning of an 
experimental sequence. The continuing calibration checks document that the instrument 
is giving satisfactory daily performance. 

A) Response Factor GC/MS: 

The response factor measures the instruments response to specific chemical compounds. The 
response factor for the Target Compound List (TCL) must be 2 0.05, and 2 0.01 for the twenty-two 
analytes with poor response in both the initial and continuing calibrations. A value < 0.05, or < 
0.01 for the poor performers indicates a serious detection and quantitation problem (poor 
sensitivity). Analytes detected in the sample will be qualified as estimated, "J". All non-detects for 
that compound will be rejected "R". 

The following volatile samples are associated with a initial, continuing and a closing calibration 
relative response factor (RRF50) outside primary criteria. Hits are flagged "J" and non-detects are 
qualified "R". 

1,4-Dioxane: , 
B3S24, B3S25, B3S27, B3S28, B3S29, B3S32, B3S33, B3S35, B3S36, B3S38, B3S39, VBLK5L, 
VBLK5N, VBLK5S, VHBLK5S 

The following volatile samples are associated with an initial, continuing calibration and closing 
calibration in which a SMC/DMC did not meet relative response factor (RRF) criteria. Associated 
hits are flagged "J" and non-detects are qualified "R". 

**1,4-Dioxane-d8 
B3S24, B3S25, B3S27, B3S28, B3S29, B3S32, B3S33, B3S35, B3S36, B3S38, B3S39, VBLK5L, 
VBLK5N, VBLK5S, VHBLK5S 
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SOM01.1/Low/Medium Volatiles 
SOP NO. HW-33A/VOA, April 2006, Rev 0 Page B of 9 

** -1,4-Dioxane has already-been qualified "R" based on Average Response factor. 

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the 
specific compound response factor over increasing concentration. Percent D compares the 
response factor of the continuing calibration check to the mean response factor (RRF) from the 
initial calibration. Percent D is a measure of the instrument's daily performance. Percent RSD 
must be < 20%, < 40% for the poor performers, and < 50% for 1,4-Dioxane. %D must be < 25%, < 
40% for the poor performers, and < 50% for 1,4-Dioxane. A value outside of these limits indicates 
potential detection and quantitation errors. For these reasons, all positive results are flagged as 
estimated, "J" and non-detects are flagged "UJ". If %RSD and %D grossly exceed QC criteria f> 
90 A), non-detects data may be qualified "R". 

No problems found for fills criteria. 

8. INTERNAL STANDARDS PERFORMANCE GC/MS: 

Internal standards (IS) performance criteria ensure that the GC/MS sensitivity and response are 
stable during every experimental run. The internal standard area count must not vary by more 
than a factor of 2 (-50% to +200%) from the associated continuing calibration standard. The 
retention time of the internal standard must not vary more than "30 seconds from the associated 
continuing calibration standard. If the area count is outside the (-50% to +200%) range of the 
associated standard, all of the positive results for compounds quantitated using that IS are 
qualified as estimated, "J", and all non-detects as "UJ", or "R" if there is a severe loss of 
sensitivity. 

if*"j".ternfl. standard retention time varies by more than 30 seconds, the reviewer Will use 
frachon! jud£,ment to determine either partial or total rejection of the data for that sample 

No problems found for this criteria. 

9. COMPOUND IDENTIFICATION: 

A) Volatile Fraction: 

LCHLKCrP°Unds ar6. Id®nti[ied on 4,16 GC/MS by using the analyte's relative retention time (RRT) 
nn^vA hjTfif"SOn ? L°n spectra obtained from known standards. For the results to be a 
AnlUntnV ^T!,6 peak ** wltWn " 006 RRT ^its of the standard compound and have 
?he standVrli .? 8 e8t,° ?tb® P"™3* 3nd secondary m/e intensities within 20% of that in 
the standard compound. For the tentatively identified compounds (TIC) the ion spectra must 
match accurately. In the cases where there is not an adequate ion spectrum match, the laboratory 
may have provided false positive identifications. H««nim maicn, xne laooratory 

No problems found for this qualification. 

10. CONTRACT PROBLEMS NON-COMPLIANCE: 

1,4-Dioxane; 
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Average response factor (RRF) is below Contractual criteria in the initial calibration. 
Continuing response factor (RFS.O) is below Contractual criteria in all the opening and closing 
CCV calibrations. 

1,4-Dioxane-d8: 

. Average response factor (RRF) is below Contractual criteria in the initial calibration. 
Continuing response factor (RF5.0) is below Contractual criteria in all the opening and closing 

. CCV calibrations. 

11. FIELD DOCUMENTATION: 

12. OTHER PROBLEMS: 

13. This package contains reextractions, reanalyses or dilutions. Upon reviewing the OA 
results, the following Form 1(s) are identified NOT to be used. 



STANDARD OPERATING PROCEDURE 

US EPA Region II 

|hod: CLP/sow, SOMOl. 1/^w/Medi^ Volatiles SOP o 

YSS NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CMB NUMBER __ LAB: MlTkEM . 

SITE NftME= Uilp SD0 Ho(s). :__B3£A^_A 63S^ 

STATION SHF ~— 

1,0 ̂ hain of Custody and Sampling Trio Rar»r>r-4-0 

1.1 Are the Traffic Reports/Chain-of-custody Records 
present for all samples? Ls/ . __ 

ACTION: If no, contact RSCC, or the TOPO to obtain 
replacement of missing or illegible copies 
rrora the lab. 

1-2 sL^ieJamPllng Trip Report PreseHt »u _ 

ACTI0N: obtain Tt9Ct eLthS- RSCC « ask ">s TOPO to 
contractor. neceaSarP information from tha prima 

2'° Pata Complet:e"^q a"d 

2-1 dnliverablea been received 
ana added to the data package? 

ACTION: Contact t|e TOPO to obtain an explanation or 
resubmrttal of any missing deliverables from the lab 
If lab cannot provide them, note the effect 
Pt^r °5 thS data Paaka9- in the Contract " 
Problems/Non-compliance section of the Data 

Assessment. aca 

UL 

2.2 
package?S ̂  chacklist included with the 

2.3 Are there any discrepancies between the 

?Sr^por?in*°f"CHSt0dy ReC°tds' and ^mplingC 

idf 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: April 2006 
Method: CLP/SOW, SOMOl. 1 /Low/Medium Volatiles SOP HW-33A/VOA, Revision 0 

rQ YES NO Nl 

ACTION: If yes, contact the TOPO to obtain an explanation or 
resubraittal of any missing deliverables from the 

- laboratory. 

3.0 Cover Letter SPG Narrative 

3.1 Is the SDG Narrative or Cover Letter Present? iZL 

3.2 Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.5.1)? 
EPA sample numbers in the SDG, detailed 
documentation of any quality control, sample, 
shipment, and/or analytical problems encountered 
in processing the samples? Corrective action 
taken? LJL 

.3 Does the Narrative contain the following 
information SOMOl.1, page B—12, section 2.5.1)? 
Description of trap, column used, storage of 
samples, case#, SDG#, analytical problems, and f —;— 
discrepancies between field and lab weights. 

c 

3.4 Does the narrative, VOA section, contain a list 
of all TICs identified as alkanes and their 
estimated concentrations? 

3.5 Did the contractor record the temperature of the 
cooler on the Form DC-1, Item 9 - Cooler 
Temperature, and in the SDG Narrative? JL^l 

3 Does the narrative contain a list of the pH 
values determined for each water sample submitted 
for volatiles analysis (SOW, page B-13, section ( J 
2.5.1.2)? 

3.7 Does the Case Narrative contain the "verbatim" , 
statement (page B-12, section 2.5.1 of the SQM) ? .f/J. 

ACTION: If "No", to any question in this section, 
contact the TOPO to obtain necessary 

& / 



STANDARD OPERATING PROCEDURE 

USEPA Region II n h • 

: CLP/SOW, SQM01.1/Low/Madium Volatiles SOP flW-33A/VOA^^ui sion 0 

YES NO N/A 

resubmittals. if unavailable, document 
under the Contract Problems/ 
Non-Compliance section of the Data Assessment. 

4.0 Data Validat-ion Cheek-lia*-

4.1 Check the package for the following (see SOM reporting 
requirements, section 2.1, page b—10): 

a. Is the package paginated in ascending order 
starting from the SDG narrative's f^ 

b. Are all forms and copies legible? f ' ̂  

c. Assembled in the order set forth in the SOW? r y 

Low/Med Concentration Volatiles Data present? 

Action: Take action as specified in section 3.7 above. 

(• 
PART A: Low/Medium Volatile ANAT.VSttg 

1 *° Sample Condi t-i r>r>s/Prr>hl am* 

1'1 ^J?? T"ffiC *ePort^chain-0f-Custody Records, 
anv "M Report or Lab Narrative indicate 

roblems1wlt^ samPle receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? ___ 

ACTION: If samples were not iraH n, fho •; „ , 
arrirnpl = * ZZ , ?. tfte 1C® W3S melted upon 
arrival at the laboratory and the temperature of th» 

vltnl »j« ' H0:̂ ' the" !U9 a« P-"ive results ~ 
a J anc* all non-detects "UJ". 

•#ACTI0N: rialS f0r a san"le air bubbles or the 

<T results «randednad ̂  bUbblaS' fla' •" Positive 
- SUits 2 ahd all non-detects "R". 

s> 



STANDARD OPERATING PROCEDURE 

USE PA Region II Date: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VQA, Revision 

YES NO N 

2.0 Holding Times 

2.1 Have any VOA technical holding times, determined 
from date of collection to date of analysis, been 
exceeded? ^ f^T _ 

2.2 Preservation: Aqueous samples must be preserved with. 
HCL to pH of 2 or below and cooled at 4°C ± 2°C. 
Non-aaueous samples: frozen (less than -7°C) or properly 
cooled (4°C ± 2°C) and preserved with NaH-SO*. 

Action: Qualify sample results according to the following table. 

Holding Time Actions for Low/Medium Volatile Analyses 

Matrix Preserved Criteria 

ACTION 

Matrix Preserved Criteria Detected 
Associated Compounds 

Non-D e tec ted 
Associated /I 

Compounds V. 

Aqueous 

No < 7 Days NO Action 

Aqueous 

No > 7 Days J R 

Aqueous Yes < 14 
Day 
s 

No Action Aqueous 

Yes > 14 
Day 
s 

J R 

Non-
Aqueo 
us 

No < 14-
Day 
s 

J R 

Non-
Aqueo 
us 

Yes < 14 
Day 
s 

No Action Non-
Aqueo 
us 

Yes/No > 14 
Day 
s 

J R 



STANDARD OPERATING PROCEDURE 

DSEPA Region II 

*»»•• CLP/SOW, SOMOl. l/low/^ Volatiles SOP mJ5Z*££2l 0 
• * • YES NO N/A 

3,0 PeUt6rat6d M0nit0r3na ComonnnH (DMC) R^n^rerv TT] 

3'1 present*,V°latile ̂  Recover* Series (Form II 

uA. 
•ACTION: contact the TOPO toobtain an ewpianation/resubmittal 

™ lab- If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.2 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers in red. 

3.3 Were more than three of the fourteen (14) 
r'feuterated Monitoring Compounds ('DMC'si 
recoveries outside their corresponding limits? 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 
r* J—L 

J_L 

-.k 

ACTI0N: bflowf fVUtSId« the limits (see Table 

******** THPTR asenciATEn ^ — 

ChloroethartA-HP; 

Dichlorodi fluoromethane 
Chiororcethane 

Bromomethane 

Chloroethane 

Carbon Disulfide 

i i 2-Dichloropropana-rig 

Cyclohexane 

Methylcyclohexane 

1/2-Dichloropr.o.pane 

Broroodichloromethane 

1, ,2 -Pichlorfibenzanft-H^ 

Chlorobensene 

1,3-Dichlorobenzene 

114-Dichlorobenzene 

1,2-Dichlorobeinzene 

IF2, 4-Trichlorobenzene 
1/ 2, 3-Trichlorobenzene 

7 



STANDARD OPERATING PROCEDURE 

USE PA Region II Date: April 2006 
Method: CLP/SOW, SQM01.1 /low/Medium Volatiles SOP HW-33A/VOA, Revision^pjj 

YES NO N) 

1.4-Dioxane-d8 trans-1.3- Chloroform-d 

1, 4-Dioxane 

DichloroDror>ene-d4 
cis-1,3-Dichloropropene 
trans-1,3-

Dichloropropene 
1,1,2-Trichloroethane 

1,1-Dichloroe thane 
Bromochlorome thane 
Chloroform 
Dibromochlororae thane 
Bromoform 

2 -Bu fc.anone-d5 1.l-dichloroethene-d2 2-Hexanone-d5 

Acetone 
2-butanone 

trans-1,2-
Dichloroethene 

cis-1,2-Dichloroethene 

4-Methyl-2-peritanone 
2-Hexanone 

Vinvl Chloride-d3 Benzene-d6 1(1,2,2- • 

Vinyl Chloride Benzene 
Tetrachl oroethana-
d2 

1,1,2,2-
Tetrachl oroethane 

1,2-Dibromo-3— sm 
chloropropane \ 

1,2-Dichloroethane-d4 Toluene-d8 
t 

Trichlorofluoromethane 
1.1-Dichloroethene 
1,1,2-Trichloro-l,2,2-

trifluoroethane 
Methyl Acetate 
Methylene Chloride 
Methyl tert-Butyl Ether 
Carbon Tetrachloride 
1.2-Dichloroethane 
1,1,1-Trichloroethane 
1, 2-Dibrom.cethane 

Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
o-Xylenes 
m,p-Xylene 
Styrene 
Isopropylbenzene 

t 



STANDARD OPERATING PROCEDURE 

USEPA Region II 

|iod: CLP/SOW, SOMOl. 1/Low/Medium Volatlles 
Date: 

SOP HW- 3 3A/VOA, 
2006 

YES NO N/A 

DMC 

Vinyl Chloride-d3 

i-d5 

1, l-Pichloroethene-d2 

2-Butanone-d5 

Chloroform-d 

.iuene-d6 

;-d4 

s-d€ 

•Dichloropropene-d4 

1,  2-1 

Toluene-d3 

trans-1, 3-1 

2-Hexanone-d5 

1/4-Dioxane-d8 

1,1,2f2-Tetrachloroethane-d? 

1,2-Dichlorobenzene-d4 

Recovery Limits (%) 
for Rater 

155 

Recovery 
for Soil 

(%) 

68 -- 122 

61 -- 130 

fj 3 ** 

20 -

• 1 32 

1 182 

72 - 123 

79 - 122 

80 - 121 

74 - 124 

78 - 121 

72 - 1 30 

17 - 184 

50 - 150 

56 - 1 61 

70 - 131 

c 

• For any recovery greater than the upper limit: 

b. Do not qualify^S^'^^J^ CO!5Pounds 

• K/3:rz*;Lr;;£tr"n ~ —1«° «•< 

a. Qualify «j" all positive associated target conpounds. 



STANDARD OPERATING PROCEDURE 

USE PA Region II Date: April 2006 
Method: CLP/SOW, SOMOl. 1 /Low/Medium Vol a tiles SOP HW-33A/V0A, Revision 

—-— :—; — -: — YES NO N 

b. Qualify "UJ" associated non-detects. 

3. For any recovery less than 20%: 

a. Qualify "J" all positive associated target compounds. 
b. Qualify "R" all associated non-detects. 

NOTE: Up to three (3) DMC's per sample, excluding 1, 4-Dioxane-d8, 
may fail to meet the recovery limits. (SOM, sec. 11.3.4, pg. 
D-45/Low Medium VOA) . Recovery limits for 1, 4-Diox:ane-d8 are 
advisory. 
As per SOM, any sample which has more than 3 DMC's outside 
the limits, it must be reanalyzed {SOM sec. 11.4.3. 1 
pg. D-46/Low Medium VGA). 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if the Lab did not perform rearialysi s. 

3.4 Are there any transcription/calculation errors 
between raw data and form II? \\A .— 

ACTION: If large errors exist, ask the TOPO to obtain an 
explanation/resubmittal from the lab, make any 
necessary corrections and note errors in the data 
assessment. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery {Form III) 
Note: Data for MS/MSD will not be present unless requested. 

4.1 Are the MS/MSD Recovery Forms (Form III 
Low/Med VOA) present? A. —__ 

4.2 Was the MS/MSD analyzed at the required 
frequency (once per SDG, or every 20 samples, 
whichever is more frequent)? 

ACTION: If any MS/MSD data are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data alone. However, 
using professional judgement, the validator may 
use the MS and MSD results in conjunction with othe x 

(<2> f 



STANDARD OPERATING PROCEDURE 
• • • • • 

USE PA Region I I 

th°d: CLP/S0H- S0M01 - * Volatilos sop 0 

^ES NO N/A 

of the'data.811^ dete™ine the need some qualification 

5 • 0 Method Blanks (Forrn iy) 

5-1 ^̂ oreâ t"̂  Meth°d SUmary iF°™ lv 
present for-aqueous and soil samples? 

ll*^nCy °f For the analysis of Low/ 
Med Concentration VOA TCL compounds* has a method 
blank been analyzed for each SDG or every 20 
samples, whichever is more frequent? 

5.2 

9 

-L_1 c/ 

5.3 Has a VOA method blank been analyzed after the 
calibration standards and once Jery lihou^s 
time period for each GC/MS instrument used? 

S.t Has a VOA instrument blank analyzed after each 

exceeding the ̂  J?*"*™*' ̂target comp^d 
exceeding the initial calibration range (see sn» 
page D-48/Low/Medium VOA, section 12.1.1.3,7 

ACTION; if any method/instrument blank data are 
notify the TOPO to obtain resubS^als or an"9' 
explanation from the lab Tf »=.,"!?, 

unavailable, the reviewed may use profê L̂  ̂316 

judgement, or substitute field blank or tri»*bJ 
data for missing method blank data- blank 

If an instrument blank was not analvzerf 
containing a tarcret anaivtn .. after a sample 
ran iKtsfj garget analyte exceeding the initial 
calibration standards, inspect the ^itial 
acquired immediately after this sJu t ch^matogram 
carryover. The «v<stam * * ample for possible 

target analyte is below CRO^^Use6*1 ̂ contamil^ted if the 
to determine if carryover occurred and jud^ement 

accordingly. " tjualify analyte(s) 

5.5 was a storage blank analyzed once oer qnr a*«- • 
1 the samples were analyzed? ^ 



STANDARD OPERATING PROCEDURE 

USE PA Region II 
Method.: CLP/SOW, SOMOl. 1/Low/Medium Volatxles 

Date: April 2006 
SOP HW-33A/VQA, Revision 

YES NO N/ 

ACTION: If storage blank data is missing/ contact the TOPO to 
obtain any missing deliverables from the laboratory. 
If unavailable, note in the Contract Problems/Non-
Compliance section of the Data Assessment. 

S 6 The validator should verify that the correct 
identification scheme for EPA blanks was used. (See SOM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identification scheme used for 
all Low/Med VOA blanks? iZl 

ACTION: Contact the TOPO to obtain corrections from the lab, 
or make the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator. 

5 .7 C h r oma t o a raoh v: review the blank raw data - chroma to grams 
(RICs), quant, reports, data system printouts and spectra. 

Also compare the storage blank raw data with the meth.od 
blank. Determine if contamination in the storage blank is 
also present in the method blank. 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
Low/Med VOAs? lSl — 

ACTION: Use professional judgement to determine the effect on 
the data. 

hA — 
5.8 Are all detected hits for target compounds in 

method, and storage blanks less than the CRQL? 

F.y rent ion: Methylene Chloride, Acetone and 2-butanone must 
be less than 2X times their respective CRQLs. 

ACTION: If no, an explanation and laboratory's corrective 
actions must be addressed in the case narrative. I f 
the narrative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 



STANDARD OPERATING PROCEDURE 

€-° Containing *-i?„ . 

6.1 

6.2 

NOTE: "Water blanks", "drill blanks", and distilled . 
blanks" are validated like any other ! 
used to qualify data nn nr,/ sample, and are eot 
QC blanks discussed below. c<)nfuse theo with the other 

WCL Sd/«0n2:tbLafLoC°yMead0r-PO5i"Ve resu"s 
Jr I LOW/Med Concentration VOAs" V*,/ 
A0 £70£AUV &LAnk f £ COHTAM1 " "— L^ 

nTh - . Sj)i,4r GSZ-xV V 
Do any method/reagent/inst-rnmon<- K I  . " 
positive results fihi-1.,^ ^ blanks contain 
concentrate vojr ^ g nci| ** low/^ 

Xidf 

NOTE: Contaminated instrument blanks an* 
mj* • Sm (see page D-50/VOA, section 12.1 naC|®ptable under this 

r" ACTION: Document in fh* tv * 

Problems/Non-cLpuLcrrrrf C°ntraGt 
blank was submitted. contaminated instrument 

ACTION: Sample analysis results after the hi h 
sample must be evaluated for carrvnv c^cent"tlon 

meet the maximum carryover criteria Js'i mUSt 

sec. 11,3.8 p. D-46/VQA /*«.£ ? ilste€i in- SOM 
not contain ! ! he samPie must 
FVR >. pncentration above the CROT 
in n- tar9€t compounds that exceeded th* i- • m the contaminated sample.") lmit 

c 

6 3  

the ccntaminaLrblanksaroP!A?tacrrated *Uh ®aCh °£ 

•.Attach a separate sheet.) 

of samples^{may excee^o^'per^asermu t £artiCUlar ^roup 

qualified because of contamination ' anks may not toe 
conciliation m another blank. 

2^ 
S 



STANDARD OPERATING PROCEDURE ..... 

. Date: April 2006 

Wethodr^CLP/SOW, SOMOl. 1/Low/Medium Volatile* SOP HW-33A/VOA, Revision 
YES" NO N/A-^ 

Field blanks & trip blanks must be qualified for system 
monitoring compound/ instrument performance criteria, 
spectral or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated/ all associated sample data 
should be qualified unusable (R) . 

Blank Type Blank Result Sanple Result Action for Samples 

Detect s Not detected No qualification required 

< CRQL * < CRQL Report CRQL value with a U 

> CRQL No qualification required . 

= CRQL * < CRQL Report CRQL value with a u(^ 

Method/ Field, > CRQL No qualification required 

Trip# Storage, 

Instrument * * 

< CRQL Report CRQL value with a U 
Trip# Storage, 

Instrument * * > CRQL * > CRQL and < blank 
contaminatio 
n 

Report blank concentration 
for sample with a U 

> CRQL and i blank 
contaminatio 
n 

No qualification required 

Gross 
contaminatio 

n 

Detects Qualify results as 
unusable FR. 

TIC > 2ug/L Detects See "Action" bellow 

* Hi 

2x the CRQL for methylene chloride, 2-butanone and acetone 
Qualifications based on instrument blank results affect only the sample analyzed immediately after the 
sample that has target compounds that exceed the calibration range or non-target compotxnds that exceed 
100 ug/L. 

/ 



STANDARD OPERATING PROCEDURE 

N0TE! blSnk are treated 
xt"4. ft? . en SuaUfying for calibration criteria 
Note: When applied as described in the t&hl» a*>r. . , 

concentration in the blank are mum^iefby' 
factor. tipnea by the sample dilution 

ACTION : For TIC compounds, if the concentration in the 

the mos tScontaminat a*** **?" °* concentration in 
salu datr^1?,3™ af!fClat€d bUnk' «<>9 the sample data "R" (unusable) 

6 4 5!hther& fie1d/rinse/equipment blanks associated with every sample? Lia,:ea 

™ is — 

- water tap a* 

L HtorTvi 6C/MS Instrument Performance Check Forms 
V' present f°t Bromofluorobenzene {BFB) ? 

0 G 

7 . 2  

7 . 3  

UL 

LA. 

Are the enhanced bar graph spectrum and 

for efST lWZ) iistin^ the BFB provided 
for each twelve hour shift? 

Wd the 12-hour clock begin with either the 
injection of BFB, or in cases where a closina 
:^^allbratiOT ,ccvi was » 

can STiSS- « a — ----

35. 

< 



STANDARD OPERATING PROCEDURE . ". . . . 

Date: April 2006 

Method^CLP/SOW, SOMOl. l/Low/Medium Volatiles SOP HW-33A/V0A, Revision 
VCIC 

Conditions for When 
Example Sequence is 
Appropriate: 

Acceptable Criteria 
That: Must be Met: 

Notes: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets both opening 
and closing CCV criteria 

• CCV B meets closing CCV 
criteria. 

The requirement, of starting 
the new 12-hr clock for 
Analytical Sequence -2 with a 
new BFB tune is waived if 
CCV A meets opening CCV 
criteria. If CCV B meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 

If time remains on the 12 
hour clock after initial 
calibration sequence 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV criteria). 

• CCV B meets opening CCV 
criteria. 

• CCV C meets closing CCV 
Criteria. 

CCV A does not meet opening 
criteria, there fore a new 
BFB tune must be performed, 
immediately fol lowed by CCV 
B before a method blank and 
any samples may be analyzed. 
In this case, the new 12 hr 
clock and Analytical 
Sequence 2 begi ns with the 
injection of the new BFB 
tune. 

i 

'At 
:(9 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing CCV. 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV. 

• BFB tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 
criteria. 

• CCV B meets both opening and 
closing CCV criteria. 

• CCV C meets both opening and 
closing CCV criteria. 

The requirement of starting 
the new 12 hour clock fox 
Analytical Sequence 2 with a 
new BFB tune is waived if 
C.CV B meets opening CCV 
criteria. If CCV C meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 

/ 



STANDARD OPERATING PROCEDURE 

US EPA Region II 

"")od: CLP/SOW, SOMOl. 1/Low/Medium Volatile 

UStiW 
Date: April 2006 

«OP HW-33A/V0A, Revision 0 

YES NO 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing CCV 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV 

BFB tunes meet instrument 
performance criteria. 

' CCV A meets opening CCV 
criteria. 
CCV 8 meets closing -CCV 
criteria (but does not meet 
opening CCV criteria). 
•CCV C meets opening CCV 
Criteria. 

CCV D meets both opening and 
closing CCV criteria. 

CCV 8 does not meet opening 
CCV criteria, therefore a 
new BFB time must be 

performed, 
immediately followed by CCV s 
before a method blank and any 
samples may be analyzed, in 
this case, the new 12 hr clock 
and Analytical Sequence 2 
begins with the injection of 
the new BFB tune. the 
requirement of starting the 

new 
12 hr clock f©c Analytical 
Sequence 3 with a new BFB tune 
is waived if CCV © meets 
opening CCV criteria. If ccv D 
meets opening criteria, a 
method blank and subsequent 
samples may be analysed after 
CCV B. 

Have the ion abundances been normalised to m/z S>5 lL 
TOTEi t ** »•- —i 

that of m/z 95. anoe of m/z 174 may be up to 120% 

ACTION: if mass assignment is in error, qualify all » 
unusable (R) . <3 y all associated data as 

7.5 Have the ion abundance criteria been met for 

instrument used? r each 

U 
ACTI0K: *• ««.*. (attach a 

ACTI0N' r-

t-fc,. , appnej vo determine to what exteni-the data may be utilized. extent 

7.6 

7.7 

z' 

errors are found, check more.)' ° ValUeS but if 

the ion abundance criteria column on FormT?' ̂  

U/ 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: April 2006 
lyfethod: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VOA, Revision 

YES NO N 

ACTION: If large errors exist, take action as specified in section 3.1 
above. 

7.8 Is the spectrum of the mass calibration compound 
acceptable? J- >X . 

ACTION: Use professional judgement to determine whether associated data 
should be accepted, qualified, or rejected. 

8.0 Tar-cret Compound List (TCL) Analvtes (Form I) 

8.1 Are the Organic Analysis Data Sheets (Form I) present with required 
header information on each page, for each of the following: 

a. Samples and/or fractions as appropriate? i_v£ . 

b. Regional Control/MS/MSD samples? j 1 </. . 

c. Blanks (method, trip, etc)? UA 

8.2 Are the VOA Reconstructed Ion Chroma tog rams, the mass spectra for the 
identified compounds, and the data system printouts (Quant RepoirtsJ 
included in the sample package for each of the following: 

a. Samples and/ox fractions as appropriate? I 

b. Regional Control/MS/MSD samples? i 1 , / 

c. Blanks (method, trip, etc)? 

ACTION: If any data are missing, take action specified in 3.1 above. 

8.3 Is chromatographic performance acceptable with respect to: 

Baseline stability? lA- — 

Resolution? J—1-

Peak shape? I—L 

Full-scale graph (attenuation)? 

Other: ; ? 

ACTION: Use professional judgement to determine the acceptability of "the 
data. 

8.4 Are lab-generated standard mass spectra of the identified * 
VOA compounds present for each sample? lA— 

(ZD 



STANDARD OPERATING PR0CElDt3SE 

USEPA Region II 

>hod: CLP/SOH, S0MQ1.1/Low/Mediura Yol.fcU.. 

ACTION: 
L£o"y "ZMIT,: not i n  3 . 1  
make note under the "Contrarf a . ovm standard spectra, 
of the /MO°"COnpU",c«" •«"»" 
the reported results. ' "" "navarleble reject «R" 

8 . 5  

8.6 

8 . 7  

ACTION: 

iA 

e» 
. ACTION: 

Is the ROT of each reported ccmpound within i 0 06 ROT 
units of the standard ROT in the continuing c^raS,? 

OTe .11 ions present in the standard mase spectra, at a 
relative intensity greater than 10% also prealntTn th 
sample mass spectrum? present in the 

wimf^o"? nUtt™ l0" intensities egr.e to 

ell such data should he rejected IB he S"!'!" "°™ "a,le' 
evidence of the presence of en flawed R (presusptive 

detected at L c.taLt^d.^UoJ'lStf'T'' " "" 
positively identified, the data dust colly^h th -f " ** 
listed in sections 8.4-8.7 above. criteria 

—— *•«*«-
has affected positive co^onnd 

'rent:afeiysly Identified ConrBoijjicja fTIO 

5,1 F™ «•*-1 «*-

retentron tide, asi^l al J mab" °£ 

qualifier? estimated Ml" and/or "JH« 

Ul 9 . 2  
identified conpounds and 

each of the following: "eluded m the sample package for 

-amples and/or fractions as appropriate? 

£>• Blanks? 

b' Harrative?3 '°/01 °f the C"e 

£&. 

lA' 

UL 
sCTIOR: if any „ date ate basing tele action specified in 3.! ehove. 

7 



STANDARD OPERATING PROCEDURE 

USE PA Region I I 
Method: CLP/SOW, SOMOl. 1 /Low/Medium Volatiles 

Date: April 2006 
SOP HW-33A/VOA, Revision 

YES NO N/ 

ACTION: 

9.3 

ACTION: 

Verify ?,JN" qualifier is present for all chemically named TIC: 
having a percent match of greater than or equal 85%. TICs 
labeled "unknown" are qualified with a qualifier. 

Are any target compounds (from any fraction) listed as 
TICs? (Example: 1,2-dimethylbenzene is xylene - a VOA 
target analyte - and should not be reported as a TIC.) 

Flag with "R" only target compound detected in another 
fraction (except blank contamination). 

i_l 

9.4 

9 . 5 

Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% also present in the 
sample mass spectrum? 

Do TICs and "best match" reference spectra relative ion 

intensities agree within ± 20%? 

JL_L .^1 

IN

ACTION: Use professional judgement to determine the acceptability of TIC 
identifications. If it is determined that an incorrect iden
tification was made, change its identification to "unknown" ox 
to some less specific identification (example: "C3 substituted 
benzene") as appropriate. 

Action: When a compound is not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory contaminant , solvent 
preservatives or Aldo condensation, the result should be quail- fied as 
unusable (R) . (i.e., common lab contaminants such as C02(m/e 44), 
Siloxanes (m/e 73) , diethyl ether, hexane, certain freons. Aldo! 
condensation products: 4-hydroxy-4-methyl-2-pentanone, 4-methyl-
2-penten-2-one, and 5,5-dimethyl-2(H)-furanone. Solvent preservatives 
cyclohexene, and related by-products: cyclohexanone, cyclohexexione, 

cyclohexanol, cyelohexenone, chlorocyclohexene, and chlorocycloh. exanol.>. 

XO .0 Compound Quantitation and Reported Detection Linn ts 

10.1 

10.2 

Are there any transcription/calculation errors in Form I 
results? (Check at least two positive values. Verify 
that the correct internal standards, quantitation ions, 
and RRFs were used to calculate Form I results.) 

Are the CRQLs adjusted to reflect sample dilutions and per 

cent moisture? 

uX 

ii: 

ACTION: If errors are large, take action as specified in-section 3.1 

above. 

ACTION: When a sample is analyzed at more than one dilution, the lowess t 
CRQLs are used (unless a QC exceedance dictates the use of thes 

X 



STANDARD OPERATING PROCEDURE 
USEPA Region II 

Vol-tll- sqP Q 

' • • • •  Y E S  N O  N / A  

analysis by Crossing out the — C^and^t ̂  raNT« in the original 
the original Form I and substituting ^orresponding value on 

sample. Specify whic^ Fo^ I f * ̂  the 

across the entire page of all Fo™ ***** draw a red "x" 
any in the data summary package. S t0 ** Used' including 

.0.3 For non-aqueous sanples, were the *. . • 
*> > were the percent moisture < 708? \\/ 

Action, if the 8 moisture > 70.08 and < 90 08 i«c 
as wj" and non-detects as »>,« • ' <^uaii^y detects 
Moisture > 908, gUaUfvapproximated «UJ" if fehe 8 

„ ~ ^ 7 det,CtS « "J" — "on-detects „ ,R„ 
Standarris Data tnr/Me\ 

H - l  A r e  t h e  r e c o n s t r u c t e d  < o n  c h r . i m a t  
printouts (w«. repolts) pre^tfo"".at 
continuing calibration? * 1 each initial and 

ACTION: if any calibration standard date 
specified in section 3,1 above. *** tafee action 

ge/MS Initial Calibration {EVtrm VT} 

12 •' % w — 

of 5, 10, 50, 100, and '00 ua/t - ion at concentrations 
100, 200 and 400 ug/L for ketone r'°n~ketones' 10, 20, 

. 2000, and 40QG ug/L fGr 1,4-di^^ W 2<*' 1250' 
u/ 

speciLed^rLc^ior^^rabovr3 miss^' ̂ ke action as 

over the^'oncentratiofr^^orthe ^r l  St3ble for VOA's 
SR5D L 20.8, • 408 for calibration (i.e., 
-- sot for 1, f-diotanej ?POC>t per£o™" table below), 

ACTION: Circle ell outliers i„ «d. ^ 

NOTE: The twenty two f?>i 

listed below. The relaUvrre^se ̂ °Unds and associated DMCs are 
e greater than or equal to 0.010. ^ °C (RRF> f°r these compounds must 

/ 

IP 

/ 



STANDARD OPERATING PROCEDURE 

j Date: April 2006 

yiethod^CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VOA, Revision 

' YES NO N/UP 

Volatile Compounds Exhibiting Poor Response 

Volatile 

Acetone 

Compounds J 

1,2-Dibromo-3-chloropropane | 

2-Butanone 
Isopropylbentene | 

Carbon disulfide Methyl acetate | 

Chloroethane 
Methylene chloride 

Ch 1 o r orne t h an e Methylcyclohexane 

Cyclohe-xarie 
Methyl tert-butyl ether 

1,4-Dioxane 
trans-1,2-Dichloroethene 

1,2-Dibromoethane 4-Methyl-2-pentanone 

Di chl o rodifluo rome thane 2-He>:anone V 

cis-1, 2-dichloroethene Trichlorofluoromethane 

i, 2-Di chloropropane 
1 ... ; —— 

l.,l, 2-Trichloro-l, 2, 2-trifluoro ethane 

9 

ACTION: If 3RSD > 20.0%, (> 40.0% for the poor performers, and > 50% for 
1,4-dioxane), qualify associated positive results for that 
analyte "J" (estimated). If %R&D is > 90, flag all non-detect:s 
for that analyte "R" (unusable) and positive results "J". 

MOTE: Analytes previously qualified "U" for blank contamination are still 
treated as "hits" when qualifying for initial calibration criteria. 

12.3 Are any~RRFs < 0.050 « 0.010 for poor performers)? 

ACTION: 

ACTION: 

ACTION: 

Circle all outliers in red. 

If any RF.F values are < 0.05 or < 0.01 for poor performers, 
qualify associated non-detects unusable (R) and associated 
positive results estimated (J) . 

Document in the Data Assessment under Contract Problems/Non-
Compliance the analytes that fail %RSD and/or RRF criteria. 

12 4 Are there any transcription/calculation errors in 

(# 



STANDARD OPERATING PROCEDURE 

USEPA Region II 

g^hod: CLP/BOW, SOMOl.l/Lou/Hedium Vola tiles 

ACTION: Circle errors in red. 

z Sb° robtai" -
Assessment under Centrect Problem^n^llce. th« Da" 

^ Continuing rpHH-ef,.., Verl„„,.,„ ̂  f. 11> ̂  
13.1 Are the Continuing Calibration Forms (*0™ vm 

and complete for the volatile fraSLn? P'««®nt 

9 

w ZfJSSZ* Miensi1'hcJv,het J* <* 
opening CCV for eeci; i's^SentV "" " — " « 

TV T iTj«j * 7 f • 

to; *?'". «»lj'»d"wtthint"e"veeh°urs"of9 dalibration standard 

tZJSLg? « 
£1.5 .U associated aaapje M.a"'V'iUbl<' 

u w'bSis's.nKss ̂ ^d'cS's?"4* 
* S0» for Tjfo >a. a*® O»oaeding 
or i ». for the remainin/^unds?''00' pet£d°»a" 

ACTION: Circle all outliers in red. " ~~~ 

13.4 Do any volatile compounds have a RRF <nn*L 
the poor performers? 0.05 or < 0.01 for , 

ACTION: Circle all outliers in red. ~ 

Note: Verify that the CCV wa«5 r..rs -
=Wnc, ccv must be £ S&£ '«•*•««* to -Paring 

SiKss J.-2S zzzz, Ê llRr 

cJKS^" » f «'* average RRF I^tie'l 

t o H u V * T s r o u e n c e  m a y  

2^3»5rK-' 

« « a  w ^ V S i a M E S S *  
0 to the^pening^ccv 

n< 

¥ 



STANDARD OPERATING PROCEDURE 

USEPA Region II Data: April 2006 
Method: CLP/SOW, SCM01.1/Low/Medium Volatiles SOP HW-33A/VOA, Revision 

— — — YES NO N 

r»r.-n m»r.a Calibration Verification 1CCV) Actions for Low/Medium Volatiles Analyses 

CRITERIA FOR 

OPENING CCV 

CRITERIA FOR 

CLOSING CCV 

ACTION. 
CRITERIA FOR 

OPENING CCV 

CRITERIA FOR 

CLOSING CCV DETECTED 
ASSOCIATED 
COMPOUNDS 

NON-DETECTED 
ASSOCIATED 
COMPOUNDS 

RRF < 0.010 (POOR RESPONDERS) 
RRF < 0.050 (ALL OTHER VOLATILE 
TARGET COMPOUNDS) 

RRF < 0.010 
(FOR ALL. VOLATILE 
TARGET COMPOUNDS) 

J R 

RRF > 0.010. (POOR RESPONDERS) 
RRF > 0.050 (FOR ALL OTHER COMPOUNDS) 

RRF > 0.010 
(FOR ALL TARGET 
VOLATILE COMPOUNDS) 

NO ACTION 

%D > 50.0 OR < -50.0 (1,4-DIOXANE) 
%D > 40.0 OR < -40.0 (POOR RESPONDERS) 
ID > 25.0 OR < -25.0 (ALL OTHER 
VOLATILE TARGET COMPOUNDS) 

%D > 50.0 OR < -50.0 
(FOR ALL VOLATILE 
TARGET COMPOUNDS) J 

3 
UJ 

%D < 50.0 OR > -50.0 (1,4-PIOXANE) 
%D < 40.0 OR > -40.0 (POOR RESPONDERS) 
%D < 25.0 OR > -25.0 (ALL OTHER 
VOLATILE TARGET COMPOUNDS) 

%D < 50.0 OR >. -50.0 
(FOR ALL VOLATILE 
TARGET COMPOUNDS) 

NO ACTION 

OPENING CCV NOT PERFORMED AT REQUIRED 
FREQUENCY * 

CLOSING CCV NOT 
PERFORMED AT REQUIRED 
FREQUENCY * 

R 

* SEE SECTION 13.2 ABOVE 

ACTION: DOCUMENT IN THE DATA ASSESSMENT UNDER CONTRACT PROBLEMS/NON-
COMPLIANCE IF MORE THAN TWO OF THE REQUIRED ANALYTES FAILED THE 
ABOVE ACCEPTANCE CRITERIA. 

13.5 ARE THERE ANY TRANSCRIPTION/CALCULATION ERRORS FOR THE 
REPORTING OF RRFS, OR %D BETWEEN INITIAL RRFS AND 
CONTINUING RRFS? (CHECK AT LEAST TWO VALUES BUT IF 
ERRORS ARE FOUND, CHECK MORE.) 

ACTION: CIRCLE ERRORS WITH RED PENCIL. 

ACTION: IF ERRORS ARE LARGE, NOTIFY THE TOPO TO OBTAIN 
EXPLANATION/RESUBMITTALS FROM THE LAB. DOCUMENT ERRORS IN THE 
CONTRACT PROBLEMS/NON-COMPLIANCE SECTION OF THE DATA ASSESSMENT 

/ 1ZL 

di> 



STANDARD OPERATING PROCEDURE 
USEPA Region II 

-'.thod. CLP/SOW, SOHOl.l/w/Miaitt, Volatiia* Date: April 2006 
SOP HW-33A/VOA, Revision 0 

Note: 

YES NO N/A 

All DMCs must meet RRF > n Old I - ... 
ON THE DMCS RRF AND %RSb/%Diff DATA alone 1C®tion of the DATA is NECESSARY 
JUDGMENT TO EVALUATE THE DMC AND SRSb/TIiiffHOWEVER, USE PROFESSIONAL 
,MC recoveries to .eteroiee the eeeh U «• 

14"° Internal (> ,rTTT| 

14.1 
and blank witSf thf rfnge ofsof Sample 

SEXlS,*- ̂  S? standard^ 

If no, were affected .ample reanalyzed? 

A.TItN. 1. circle all outliers, with red pencil. 

" J s n w i . S  i f f * *  i ' n t I e r ^ 1  s * * * « * « 4 l s  i n  
i n t e rna l  s t andard  i f  She  *he  the  
s t andard  (open ing  CCV o r  f t id ' -Dnin fSShC1j fcca l ib ra t ion  
ca l ib ra t ion)?  * po in t  s t andard  f rom in i t i a l  

Action : Use. the following table to 
the data: 

iA 

Ljf 

Criteria 
ACTION 

Area counts > 50:. and < ?00* r.f io v — >—-
-UV st M4-P»1W standard fros, S"?!!?. 

Area counts > 20ilfc of i •> u, 
a-*. ctv , , 

"l cifference > 30-0 second* v. -
standard (Opening CCV or mid-fand 12-hour 
calibration) point standard from initial 

dl f fs^pnrp • -*i —i ji " 
standard (Opening CCvfd-pointfZ^1!3 and 12^our 
calibration) ^ standard from initial 

Detected 
Associated 
Compounds * 

No Action 

Non-de tec ted 
Associated 
Compounds * 

No Action 

< jess 

33. y 



STANDARD OPERATING PROCEDURE 

USE PA Region II Date: April 2006 
Method: CLP/SOW, SOMOl. 1/Low/Medium Volatiles SOP HW-33A/VOA,. Revision 

HTTP://WWW.EOA•aov/SUPERFUND/PROARAMS/CLP/SOML.HTM 

•** EXAMINE THE CHROMATOGRAPHIC PROFILE FOR THAT SAMPLE TO DETERMINE IF ANY FALSE 
POSITIVES OR NEGATIVES EXIST. FOR SHIFTS OF A LARGE MAGNITUDE, THE REVIEWER MAY 
CONSIDER PARTIAL OR TOTAL REJECTION OF THE DATA FOR THAT SAMPLE FRACTION. DETECTS 
SHOULD NOT NEED TO BE QUALIFIED AS UNUSABLE "R" IF THE MASS SPECTRAL ARE MET. 

NOTE: CONTRACT REQUIREMENTS: THE SOM (SECTION 11.4.1 PAGE D-46/VOA 
LOW/MEDIUM STATES THAT ANY SAMPLE WHICH FAILS THE ACCEPTANCE CRITERIA 
FOR IS RESPONSE MUST BE REANALYZED. 

ACTION: DOCUMENT IN THE DATA ASSESSMENT UNDER CONTRACT PROBLEMS/NON-
COMPLIANCE ANY SAMPLE(S) WHICH FAILED THE ABOVE IS ACCEPTANCE 
CRITERIA. 

15.0 Field Duplicates 

LS.L WERE ANY FIELD DUPLICATES SUBMITTED FOR LOW CONCENTRATION 
VOA ANALYSIS? 

ACTION: COMPARE THE REPORTED RESULTS FOR FIELD DUPLICATES AND CALCULATE 
THE RELATIVE PERCENT DIFFERENCE. 

ACTION: ANY GROSS VARIATION BETWEEN DUPLICATE RESULTS MUST BE ADDRESS ESD 
IN THE REVIEWER NARRATIVE. IF LARGE DIFFERENCES EXIST, CONTACT 
THE TOPO TO CONFIRM IDENTIFICATION OF FIELD DUPLICATES WITH TINE 
SAMPLER. 

<&> 

/• 



SDG Narrative 

T'r" dMa packa«c m "Sf™** to USHPA 
MC #36111 and SDG# B3S24. Analyses were performed for eleven soil samoks that 
^ m'm * ™-J* ^ P^totoed under uScLXe. 

6856 note toe sample-shining cooler received on January 26 was 

Sample B3S24 was designated as the sample fin laboratory QC on the TIVCOC He 

scheduling noufieatton says laboratory QC is not required f„ theZoMate'Zt OC 
is only required for the Pesticides/Aroclor factions/ region, iaooratory QC 

l^^^^to the samples. P-toe Region proceed wid, analysis of 

The following samples are submitted in this data package: 

Client ID 

B3S25 

B3S28 
B3S29 
B3S32 
B3S33 

B3S36 
B3S38 
B3S39 

V = Volatiles 

Lab ID 
F0105-01B 

Analysis Lab ID 
F0105-01B V 
F0105*02B 
T?Al AC- Alt) 

V 

F0105-04B 
V 
V 

F0105-05B V 
F0105-06B V 
F0105-07B V 
F0105-08B V 
F0105-09B V 
F0105-10B V 
F0105-11B V 

S1nun1y,ST Wr <*rf»med "to'g USEPA CLP Multi-Media, Multi-Concentration 
wifhTf ,1™ ° analyses were performed with strict adherence to the SOW 
with the following exceptions and observations: 

1. Overall Observation: 

Where needed, manual integrations were performed to improve datamiaiitv Tbe 
corrections were reviewed and associated hardcopies w 
Manual interns are coded to provide foe 

I ' 

($jp asai 



The codes are labeled on the ion chromatogram signal (GC/MS signal) and 
chromatogram for GC based analysis as follows: 

• Ml peak tailing or fronting. 
• M2 peak co-elution. 
• M3 rising or falling baseline. 
• M4 retention time shift. 
• M5 miscellaneous - under th miscellaneous - under this category, the justification is explained. 

2. Volatile Analysis: 

Trap used for instrument V5:01 Analytical #10 trap containing 8 cm each of Tenax, 
silica gel and carbon molecular sieve. 

GC column used: 30 m x 0.25 mm id (1.4 um film thickness) DB-624 capillary column. 

cis-1 3-Dichloropropene-d4 was detected in method blanks and in samples. The volatile 
organic deuterated monitoring compound spike solution contains both the eis- and trans-
1 3-dichloropropene isomers, cis-1,3-Dichloropropene-d4 is not a dueterated monitoring 
compound for SOMOl .1, while the trans isomer is. The cis isomer is considered a 
laboratory artifact, and is not reported as a tentatively identified compound. 

The following equation was used to calculate the concentration of target analytes for soil 

where: Amt = CAL - AMT on raw data 
DF = Dilution factor 
UF = ng unit correction factor 
Ws = Weight of sample extracted (g) 
M = %moisture (not decanted) 

The soil samples were received in Encore samplers. The samples were extruded into 
unpreserved VOA vials and kept frozen until time of analysis. 

DMC recoveries were within die QC limits with the exception of high recovery of 1,4-
dioxane-d8 in samples B3S24, B3S25. B3S32, B3S38 and B3S39. 

samples: 

Concentration (//g/Kj" 
(AmtXDFXUPXS) 



No manual integrations were performed. 

For 1,4-dioxane and l,4-dioxane«d8, the laboratory was unable to achieve the minimum 
average RRF of0.0050 for both the initial calibration as well as the opening and closing 
calibration verifications. In our experience, this compound will not reliably achieve the 
SOM method performance criteria due to its high water solubility. Please note that a 
better approach is to analyze this as an extractable semivolatHe organic confound. 

No other unusual observation was made for the analysis. 

All of die submittals to the region are originals other than logbook pages. Photocopies of 
logbook pages are included, with the originals maintained on file at the laboratory. 
Tunes, calibration verifications and initial calibrations that are shared among several 
cases are photocopies indicating the location of the originals. 

I certify that this Sample Data Package is in compliance with die terms and condition of 
the contract, both technically and for completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy Sample Data Package and in die 
electronic date deliverable has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Agnes Ng 
CLP Project Manager 
02/01/07 



Contract Laboratory Program 

Sample Delivery Group (SDG) 
Cover Sheet 

SDG Number B3S24 

Laboratory Name Mltkem Corporation Lab Code MITKEM 

Contact No. ep-m-05-030 Case No. 36111 

Analysis Price 5 0.00 SDGTurnaround ^ days 

PPA SamDle Numbers in SDG (Listed in Numerical Order) 

01) B3S24 08) B3S35 

02) B3S2S 09) B3S36 X X 
03) B3S27 10) B3S38 X X 
04) B3S28 11) B3S39 X X 
05) B3S29 \ X X 
06) B3S32 X X 
07) B3S33 L— 

First Sample in SDG 

|B3S24 

First Sample Receipt Date 

[01/26/2007 

Last Sample in SDG 

B3S39 

Last Sample Receipt Date 

1 [01/26/2007 

Note: There are a maximum of 20 field samples {excluding Performance Evaluation (PE) samples in an 
SDG. Attach the TR/COC Records to this form in alphanumeric order (the order listed above on this 

form). 

Signature & Date 01/26/2007 

@> 



1A - FORM I VOA-l 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: MITKEM CORPORATION 
[ EPA SAMPLE NO. B3S24 

v ̂ ab Code: MITKEM Case No..: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.00 (g/mL) G 

Level: (TRACE/LOW/MEDJ LOW 

% Moisture: not dec. 

GC Column: DB-624 

15 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

] 
SOG No.: ®3S24 

F010S-01B 

VSH4906.0 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

Purge Volume: 10.0 

0,25 ^imi' Dilution Factor: l.Q 

(uL) Soil Aliquot Volume.; 

<• m 

8818 
SOM01.1 (S/200S) 



IB - FORM I VOA-2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

|B3S24 

ab Name: MITKEM CORPORATION 

ab Code: MITKEM Case No.: 36111 

latrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.00 (g/mL) 

.evel: (TRACE/LOW/'MED) LOW 

Moisture: not dec. 

;C Column: DB-624 

Contract: 

Mod. Ref No.: 

T.ab Sample ID: 

Lab Pile ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-0IB 

V5H4986.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10 • 0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

IAS NO. 

"79̂  
108-

01-6 
87-2 
-87-5 
-27-4 
-01-5 
-10-1 

COMPOUND 

iTrichloroethene 
lMPthvlcvclohexane 
|1,2-Dichloropropane 

(CONCENTRATION UNITS: 
|(ug/L or ug/Kg) 

108 
10061 

79' 
127-
591 
124 
106 
108 
100 

79601 
95 
100 
75 
98 

iBromodichloromethane 
nis-1.3-Dichloropropene 
14 -Methyl- 2 -pent anone 
[Toluene 
[trans-.1* 3-Dichloropropene 
ll, 1,2-Trlchloroethane 
Itet rachloroethene 
[2^-Hexanone 
pibromochlorometbgpe 
ll,2-Dibromoethane 
IChlorobenzene 
fethylbenzene 
p-Xylene 

o-Xylene" 
[Styrene 
iBromoform 
llsopropvlbenzene 

-34-5 ji,1,2,Z-Tetrachloroetnane 
li,3-Dichlorobenzene 

^-46-7 ll.4-Dlchlorobenzene 
?-3Q-l ll,2-Dichlorobenzene 
-12-8 l l ,  2-Dibromo-3-chloroipropane 

88-3 
02-6 
00-5 
18-4 

48-1 
93-4 
'90-7 
41-4 
23-1 
47-6 
42-5 
25-2 
82-8 

i 90-8 2-1 1.2,4-Trichlorobenzene 
•fti-fil-6 11.2, 3-Trichloro&enzene 

SOM01.1 (5/2005) 



1J - FORM ,1 VOA-TIC 
VOLATILE GRGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NQ. 

B3S24 

Name: MITKEM CORPORATION 

->ab Code: MITKEM 
£P—W-05-030 

Case No.: 36111 

Matrix: (SOIL/SED/»AfER) SOIL 

Sample wt/vol: 5.00 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

15 

ID: 0.25 

Soil Extract Volume: 

Contract: 

Mod. Ref No.: 

Lab Sample ID: F0105-01B 

Lab File ID: V5H49S6.P 

Dat« Received: 01/26/2007 

Date Analyzed: 01/29/2007 

(ram) Dilution Factor 

] 
SPG No.: B3S24 

1.0 

(uL) Soil Aliquot Volume: 

COHCENTRA7IOH UNITS.- lug/I. or ug/Kg) OS/Kg ^cge v„luBe! l0„ 

IF 

~NTi 
CAS NUMBER I COMPOUND NAME" 

E966796 HfotqjL A1 lanes" 
lEPA-designated Registry Number. 

(uL) 

<mL) 

• Q 
0 "™ j : 

& 

(5> 

SOM01.1 (5/2005) 



1A - FORM I VOA-1 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S25 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 6.50 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

10 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-02B 

V5H4987.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 

CAS NO. 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
76-13-1 
67-64-1 
75-15-0 
79-20-9 
75-09-2 
156-60-5 
1634-04-4 

COMPOUND 

[pichlorodlfluororitethane 
IChloromethane 
[vinyl chloride 
IBromomethane 
[chloroethane 
iTrichlorofluoromethane 
11.1-Dichloroethene 
[l,1,2-Trichloro-lf 2,2-trifluoroethane 

.Acetone 
[carbon disulfide 
[Methyl acetate 
[Methylene chloride 
[trans-1,2-Dichloroethene 
[Methyl tert-butyl ether 

CONCENTRATION UNITS: 
ug/L or ug/Kg) 

75-34-3| 1,1-Dichloroethane 
156-59-2 cis-1,2-Dichloroethene 
78-93-3 [2-Butanone 
74-97—5 [Bromochloromethane 
67-66-3 Chloroform 
"71-55-6 [l,l,1-Trichloroethane 
110-82-7 Icyclohexane 
"56-23-5 lcarbon tetrachloride 
71-43-2 [Benzene 

"107-06-2 [l,2-Dichloroethane 
123-91-1 ll»4-Dioxane 

UG/KG 

4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
8.5 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
8.5 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
_4_.3 
85 

|U 
fiT 
to" 

(uL) 

0 

SOM01.1 <5/20t)5) 



IB - FORM I VOA-2 

VOLATILE ORGANits ANALYSIS DATA SHEET 

•r ib Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S2S 

t*ab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 6.50 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

10 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

FO105-O2B 

V5H4987.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: l.o 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 
(uL) 



1J - FORM I VOA-TIC 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S25 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 

36111 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. 10 

GC Column: DB-624 

6.50 (g/mL) 

LOW 

Contract: 

Mod. Ref No.: 

r.ah Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-02B 

V5H4987.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

[CAS NUMBER I COMPOUND NAME 

(uL) Soil Aliquot Volume: 

UG/KG Purge Volume: 10.0 

RT EST. CONC. 

E966796 HTotal Alkanes 
xEPA-designated Registry Number. 

Hh SOM01.1 (5/200 



1A - FORM I VOA-1 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

Name: MITKEM CORPORATION 

83S27 

- Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

SaS$>le wt/vol: 5.70 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

20 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No . : B3S2 4 

F0105-03B 

V5H4988.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

Purge Volume: 10.0 , 

ID: 0.2S (ram) Dilution Factor 

(uL) Soil Aliquot Volume 

(ml) 

1.0 

(uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UO/K© 

75-71-8 
87-3 

Di chlorodi fluororaet bane 5.5 U 
Chioromethane 
Vinyl chloride 

5.5 
75-01-4 
74 

5.5 
83-9 
00-3 

Bromomethane 
Chloroethane 

5.5 D 

_ 75-69-4 cs 
75-

5.5 U 
5.5 

'35*4 
13-1 

il, l-Dlchioroethefae s:s 
1,1,2-Trichloro-l,2,2-trifluoroethane 5.5 U Acetone 

11 
15-0 
20-9 

Carbon disulfide 5.5 U 
Methyl acetate 5.5 0 Methylene chloride 5.5 156-

1634-
60*5 
04-4 

trans-1,2-Dichloroethene 5.5 U 
Methyl tert-butyl ether 5.5 U 
1/1-Dichloroethane 5.5 U 156-

78-
59-2 
93-3 

cls-1,2-Dichloroethene ITT u 
ii 

Bromochloromethane 5.5 U 67-
71-

•66-3 
55-6 

"hloroform 
5.5 D 1/1, l-Trichloroethane 

110-82-7 Cyclohexane 
"TT U 
5.5 U 56-

71-
23-5 
43-2 

Carbon tetrachloride 
5.5 U 
ITT U 107-

123-
06-2 
91-1 

1,2-Dichloroethane 
5.5 U 1/4-Dioxane 110 £~g~ 

w: 
SOMOL.L (5/2005) 



IB - FORM I VOA-2 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S27 

j3b Name: MITKEM CORPORATION 

jab Code: MITKEM Case No.: 36111 

4atrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.70 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dee. 

GC Column: DB-624 

20 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-03B 

V5R4988.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

<mL) 

(uL) 

|CAS NO. I 'COMPOUND 
79-01-6 iTrichloroethene 
108-87-2 [Methylcyclohexane 
"78-87-5 |l,2-Dichloropropane 
75-27-4 IBromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 
108-10-1 4-Methyl-2-pentanone 

108-88-3 IToiuene 
iQOfil -02-6 trans-1.3-Dichloropropene 

79-00-5 jlf1,2-Trichloroethane 
^27-18-4 (Tetrachloroethene 
591-78-6 jg-Hexanone 
124-48—1 lpibromochloromethane 
106-93-4 ll,2-Dibromoethane 
108-90-7 IChlorobenzene 
100-41-4 lEtnylbenzene 

> "79601—23—1 jm, p-xyiene 
95-47-6 o-Xylene 
100-42-5 Styrene 
75-25-2 (Bromoform 
98-82-8 Isopropvlbenze'ne 
"i9-34-5 ll, 1/2,2-Tetrachloroethane 

(CONCENTRATION UNITS: 
|(ug/L or ug/Kg) UG/KG 

5.j5 
5.5 
5.5 
5.5 
5.5 
11 
5.5 
5.5 
5.5 
5.5 
11 
5.5 
5.5 

i-73-1 11,3-Dichlorobenzene 
5-46-7 ll,4-Dichlorobenzene 
a-5Q-l ll,2-Dichlorobenzene 
5-12—8 jlf 2-Dibromo-3-chloropropane 
i-82-1 ll, 2,4-Trichlorobenzene 
7-61-6 11.2,3-Trictilorobenzene 

© 
SOM01.1 (5/20 



Name: MITKEM CORPORATION 

V Lab Code; MITKEM 

1J ~ FORM I VOA-TIC 
VOLATILE ORGAN ICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

IB3S27 

Case No.: 36111 

Matrix: (SOlL/SED/WATER) SOIL 

Sanqple wt/vol: 5.70 (g/raL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

•GC Column: DB-624 

20 

-Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-OS-030 

SDG No.: B3S24 

F010S-03B 

VSH4988.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/KG Purge Volume: 10.0 

<uL) 

(mL) 
CAS NUMBER 

E966796» 
COMPOUND NAME 

Total Alkanes 
RT j EST. CONC. Q ] 

1EPA-designa ited Registry Number. 
N/A| 0 J 1 

f* 



1A - FORM I VOA-1 

VOLATILE ORGANICS ANALYSIS OATA SHEET 

EPA SAMPLE NO. 

B3S28 

,ab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. : 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.20 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

8.0 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-04B 

V5H4989.D 

01/26/2007 

01/29/2007 

ID: 0.25 (iran) Dilution Factor: 1*0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 

CAS NO. 

75-
74-
75 
74 
75 
75 
75 
76 
_67 
75 
79 
75 
156 
1634 

71-8 
87-3 
01-4 
83-9 
00-3 
69-4 
35-4 
13-1 
6.4-1 
15-0 
20-9 
-09-2 
-60-5 
-04-4 

COMPOUND 

Dichlorodifluoromethane 
Chloromethane 
Vinyl chloride" 
Bromomethane 
Chloroethane . 
Trichlorofluoromethane 
1,1-Dichioroethene „ 
1,1,2-Trichloro-l,2,2-trifluoroethane 

Acetone 
Carbon disulfide 
Methyl acetate 
Methylene chloride 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 

75-34-3 1,1-Dichloroethane 
156-59-2 cis-1,2-Oichloroethene 
78-93-3~ 2-Butanone 
74-97-5 Bromochloromethane 
67-66-3~ Chloroform 
"71-55-6" 1,1,1-Trichloroethane 
110-82-7"" Cyclohexane 
"56-23-5"" Carbon tetrachloride 
71-43-2 Benzene 
107-06-2 1,2-Dichloroethane 
i 93-91-1 11,4-Dioxane" 

CONCENTRATION UNITS: 
ug/L or ug/Kg) UG/KG 

5.2 
5.2 

JL2 

10 
5.2 
5 . 2  
5 . 2  
5 . 2  
5 . 2  

(uL) 

5.2 
5.2 
5.2 
5.2 
5.2 
5 . 2  

100 

-8€#S 
SOM01.1 (5/2005) 



IB - FORM I VQA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

•b Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S28 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATES) SOIL 

Sample wt/vol: 5.20 (g/niL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

8 . 0  

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-04B 

V5H4989.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

Purge Volume: 10.0 

^ D i l u t i o n  F a c t o r :  1 . 0  

(uL) Soil Aliquot Volume: 

(mL) • 
(uL) 

V/" 

mri 
SOM01.1 (5 /2005)  



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S28 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 

36111 

5.20 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

8 . 0  

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-04B 

V5R4989.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1»0 

(uL) Soil Aliquot Volume: 
Soil Extract Volume: . 

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/KG Purge Volume: 10^ 

ICAS NUMBER | COMPOUND NAME I RT 

E966796MTotal Alkanes • N/A' 
1 EPA-designated Registry Number. 

EST. CONC. 

(uL) 

(mL> 

SOM01.1 (5/2001 



lft - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ib Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S29 

t.ab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.60 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

10 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-05B 

V5H4990.D 

01/26/2007 

01/29/2007 

ID: 0•25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

CmL) 
(uL) 



IB - FORM I VQA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S29 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36.111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

5.60 (g/mL) G 

10 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-05B 

V5H4990.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 

CAS NO. COMPOUND 

79-01-6 iTrichloroethene 
108-87-2 Methylcyclohexane 
79-97-5 [1,2-DiGhloropropane 
75-27-4 IBromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 
108-10-1 U-Methyl-Z-pentanone 
108-88-3 [Toluene 

10061-02-6 |trans-l,f'3-Dichloropropene 
79-00-5 1,1,2-Trichloroethane 
127-18-4 ITetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 IDibromochloromethane 
106-93-4 [l,2-Dlbromoethane 
108-90-7 jChlorobenzene 
100-41-4 lEtHvlbenzene 

179601-23-1 tm,p-Xylene 
95-47-6 o-Xylene 
100-42-5 Istyrene 
75-25-2 iBromoform 
98-82-8 Isopropylbenzene 
79-34-5 |1,I , 2.2-Tetrachloroethane 
541-73-1 1,3-Dichlorobenzene 
•706-46-7 11, 4-Dichlorobenzene 
"95-50-1 ll,2-Dichlorobenzene 
96-72-8 |l,2-Dibromo-3-chloropropane 
190-82-1 ll,2,4-Trichlorobenzene 

a 7-61 — 6.h.2.3-Trichlorobenzene 

ICONCENTRATION UNITS: 
1 (ug/L or ug/Kg) UG/KG 

5.0 iu 
5.0 1u 
5,0 "lu 
5.0 u 
5.0 u 
9.9 u 
5.0 liT" 
5.0 ~[U~ 
5.0 u 
5.0 iu" 
9-? ~]u" 
5.0 
e n 

iu" 
In 3. U 

5.0 
I U  

~tu" 
5.0 "to" 
5.0 ~1u~ 
5.0 u 
5.0 "iu~ 
5.0 "iu" 
5.0 "iu" 
5.0 ~1u" 
5.0. m" 
5.0 liT 
5.0 
5.0 ~iu 
5.0 IU 
5.0 

1 

(uL) 

SOM01..1 (5/20^ 



1J - FORM I VOA-TIC 

VOLATILE OKGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

S3S29 

Name : MITfCEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.60 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec._ 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

EP-W-05-030 

SDG Mo.: B3S24 

F0105-05B 

V5H4990.D 

01/2S/2007 

HL Date Analyzed: 6T/29/2O0T 

0-25 (nan) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume; 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

CAS NUMBER 

E966796 
COMPOUND NAME 

Total Alfcanes 
1EPA-designated Registry Number. 

Vg/KG Purge Volume: 10.0 

If 
N/A 

(uL) 

(tnL) 

EST. CONC. 

V. 

SOM01.I (5/2006) 



1A - FORM I VOA-1 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S32 

,ab Name: MITKEM CORPORATION 

jab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.50 (g/mL) 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

22 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05—030 

SDG No.: B3S24 

F0105-06B 

V5H4994.D 

01/26/2007 

01/30/2007 

ID: 0.25 

Soil Extract Volume: 

Purge Volume: 10.0 

(mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: 

(mL) 

CAS NO. 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 
76-13-1 
67--64-1 

COMPOUND 

pichlorodifluoromethane 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
..l-Oichloroethene 
1,1,2-Trichloro-l/2,2-trifluoroethane 

Acetone 

75-15-0 
79-20-9 
75-09-2. 
156-60-5 
1634-04-4 

ICONCENTRATION UNITS: 
I(ug/L or ug/Kg) UG/KG 

TIT 
5.8 
5.8 
5.8 
5.8 
5.8 
5.1 
_5_.8 

12 

Carbon disulfide 
Methyl acetate 
Methylene chloride 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 

|U 
5.8 
5.8 

1,1-Dichloroethane 
cis-1.2-Dichloroethene 

2-Butanone 
Bromochloromethane 
Chloroform 
,1,l-Trichloroethane 
Cvclohexane 
Carbon tetrachloride 

Benzene" 
1,2-Dichloroethane 

1, 4-Dioxane 

5.8 

J3.S 
12_ 
5.8 
5.8 

(UL) 

5.8 
5.8 
5.8 
5.8 
_5_.8 

120 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

•r 
EPA SAMPLE NO. 

B3S32 

;b Name: MITKEM CORPORATION 

"3b Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.50 (g/itiL) G 

Level: (TRACE/LOW/MED) LOW 

$ Moisture: riot dec. 

GC Column: DB-624 

22 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-06B 

V5H4994.D 

01/26/2007 

01/30/2007 

10: 0-25 f™0') Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

<mL) 

(uL) 



Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 

1J - FORM I VOA-TIC 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EP-W-05-030 

EPA SAMPLE NO. 

B3S32 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. 22 

GC Column: DB-624 

5.50 (g/mL) 

LOW 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

SDGNo.: B3S24 % 
F0105-06B 

V5H4994.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

(uL) Soil Aliquot Volume: 

UG/KG Purge Volume: 10.0 

(uL) 

(mL) 

CAS NUMBER 

E9667961 

COMPOUND NAME 

Unknown-01 
Total Alkanes 

RT 
10,748 

N/A 

EST. CONC. 
6.8 
0 

Q 

J 
J 01 

1EPA-designated Registry Number 

i 

SOM01.1 (5/200 m 



1A. - FORM I V0A-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I83S33 

Name: MITKEM CORPORATION 

Gab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.80 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: OB-624 

10 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab file ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SOG No.: B3S24 

F0105-078 

V584995.D 

01/26/2007 

01/30/2007 

*D: 0-2S <mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

{•uL) Soil Aliquot Volume: 

(mLJ 
<UL> 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S33 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. : 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.80 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

10 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

F0105-07B 

V5H4995.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1-0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 

CAS NO. 

79-01-6 
108-87-2 
78-87-5 
75-27-4 

10061-01-5 
108-10-1 
108-88-3 

10061-02-6 
79-00-5 

-18-4 
-78-6 
-48-1 
-93-4 

COMPOUND 

ITrichloroethene 
IMethylcyclohexane 
[1,2-Dichloropropane 
IBromodichloromethane 
[cis-1,3-Dichloropropene 
U-Methyl-2-pentanone 
iToIuene 
trans-1,3-Dichloropropene 
|l,1,2-Trichloroethane 
iTetrachloroethene 

(CONCENTRATION UNITS: 
|(ug/L or ug/Kg) UG/KS 

5.8 
5.8 
5.8 
5.8 
5.8 

12 
5.8 
5.9 
5.8 

(2-Hexanone 
iDibromochloromethane 
(1,2-Pibromoethane 

1Q8-90-7 |chlorobenzene 
100-41-4 Ethylbenzene 

>179601-23-1 to/P-Xyi-ene 
95-47-6 |o-Xylene 

100-42-5 Styrene" 
75—25—2 IBromoform 
98-82-8 (Isopropylbenzene _____ 

-5 1.1,2,2-Tetracnioroethane 

541-73-1 [1,3-Dichlorobenzene 
106-46-P .4-Dichlorobenzene 

;i50-l ll.2-Dichlorobenzene 
5-12-8 ll,2-Dibromo-3-chloropropane 
i-89-l li,2, 4-Tricnlorobenzene 
7-fii-6 ll.2.3-Trichlorobenzene 

5.8 
12_ 
5.8 
5.8 
_5_. 8 
5, 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 

5.8 

5.8 
5.8 

] 
SDG No.: B3S24 /ft 

(uL) 

U_ 
U_ 
u_ 
u 
u_ 
u_ 
u 

u 

ft 

\ME2 
SOMOl . l  (5/200^4 



Name: MITKEM CORPORATION 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED -COMPOUNDS 

ERA SAMPLE NO. 

IS3S33 

EP-W-05-030 

-«ab -Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.80 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DS-624 

10 

ID: 0.25 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

CAS NUMBER | COMPOUND NAME 
E966796 *|Total Alkanes _ 

Registry Number. 

Contract: 

Mod. Ref No.: 

Lab Sample ID: F0105-071 

Lab File ID: V5H499S.D 

Gate Received: 01/26/2007 

Date Analyzed: 01/30/2007 

(ram) Dilution Factor 

(uL) Soil Aliquot Volume 

UG/KG Purge Volume: 10.0 

RT 1 EST. CONC. 

SDG No.: B3S24 

1 . 0  

(uL) 

<mL) 

K 

SOM0I.1 (5/2005) 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S3S 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.80 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dee. 

GC Column: DB-624 

21 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDGNo.: B3S24 

F0105-08B 

V5H4996.D 

01/26/2007 

01/30/2007 

ID: 0.25 <inm) Dilution Factor: 1-0 

Soil Extract Volume: 

Purge Volume: 10-0 

(uL) Soil Aliquot Volume: 

(mL) 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
|(ug/L or ug/Kg) 

-71-8 
-87-3 
-01-4 
-83-9 

Ipichlorodifluoromethane 
IChloromethane 
IVinyl chloride 
iBromomethane 

"75-00-3 lChloroethane 
75-69-4 ITrichlorofluoromethane 

li .l-Dicnloroethene .—____— 
76-13-1 11/1,2-Txichloro-1,2,2-trifluoroethane 

67-64-1 (Acetone 
75-15-0 icarbon disulfide 
79-20-9 [Methyl acetate 
"75-09-2 ̂ ethylene chloride 
156-60-5 ltrans-1,z-Dichloroethene 

[Methvl tert-butyl ether _ 

75-
156-
78-

21 
_67 
71 

110 
_56 
71 
107 
123 

34-3 
59-2 
93-3 
97-5 
66-3 
55-6 
82-7 
23-5 
43-2 

- 06 - 2  
-91-1 

II, l-Dichloroethane 
fri s-1.2-Dichloroethene 
|2-Butanone 
iBromochloromethane 
lchloroform 
11,1, l-Trichloroethane 

Icyclohexane 
jcarbon tetrachloride 

(Benzene 
|l, 2-Pichloroethane 
ll, 4-Dioxane 

UG/KG 

6.T 
6 . 6  
6 . 6  
6_. 6 
6 . 6  
6. 6 
6 . 6  
6 . 6  
13 

6 . 6  
6 . 6  
6 . 6  

(uL) 

6 . 6  
6 . 6  
6 . 6  

_6_.6 
1_3_ 

6 . 6  
6 . 6  
6 . 6  
6 . 6  
6 . 6  
6 . 6  
6 . 6  

130 

SOMOl.l (5/2005/ 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

ib Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S35 

i-ab Code: - MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.80 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

21 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-OS-030 

SDG No.: B3S24 

F0105-08B 

V5H4996.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

<mL) 

(uL) 

(7i) 

SOM01.1 (5/2005)/ 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S35 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.80 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

21 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.:. B3S24 % 
F0105-08B 

V5H4996.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

|CAS NUMBER I COMPOUND NAME 

E966796 MTotal Alkanes 
1EPA-designated Registry Number. 

(uL) Soil Aliquot Volume 

UG/KG Purge Volume: 10.0 

RT 
N/Al 

(uL) 

(mL) 

EST. CONC. 

6X 
SOM01.1 (5/200 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATASHEET 

EPA SAMPLE NO, 

83S36 

Name: MITKEM CORPORATION 

^ab Code: MITKEM Case No.: 36111 

•Matrix: (SOIL/SEO/WATER) SOIL 

Sample wt/vol: 4.00 (g/mL) G 

Level: (TRACE/LOW/MED). LOW 

% Moisture: not dec. 

GC -Column: DB-624 

7.0 

Contract: 

Mod. Ref No.: 

Lab Sample 10: 

Lab rile ID: 

Date Received: 

Date Analysed': 

EP-W-OS-030 

SOG No. : B3S24 

F010S-09B 

V5H4997.D 

01/26/2007 

01/30/2007 

Soil Ext ract Volume: 

Purge Volume: 10.0 

ID: 0«25 (mm) Dilution Factor: l.o 

(uL) Soil Aliquot Volume: 

(mL) 
(utj 

6? 

BW7S 
SOMOl.l (S/200i 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S36 

jSb Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 

36111 

4.00 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

7.0 

Contract: 

Mod. Re£ No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDGNo.: B3S24 

] 
F0105-09B 

V5H4997.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

1CAS NO. 

79-01-6 
108-87-2 
78-87-5 
75-27-4 

looei-oi"̂  
108-10-1 
108-88-3 

10061-02-6 
79-

127-
591-

00-5 
18-4 
78-6 

COMPOUND 

Trichloroethene 
[Methylcyclohexane 
I,2-Dichloropropane 
iBromodichloromethane 
cis-l,3-Dichloropropene 
4-Methyl-2-pentanone 
[Toluene 
li-rans-1.3-Dichloropropene 
II,1,2-Trichloroethane 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

100 
L79601 

iTetrachloroethene 
t^-Hexanone 

•48-1 jpibromochloromethane 
-93-4 ll,2-Dibromoethane 
-90-7 |Chlorobenzene_ 
-41-4 jEthvlbenzene 
-73-1 L.p-Xvlene 

UG/KG Q 

6.7 |U 
6.7 lu 
6.7. LU 
6.7 lu ~ 
6.7 ~W 
13 lu _ 

6.7 lu 
6.7 lu /m 
6.7 lu 
W7T~ lu 
13 |u 

6.7 lu 
6.7 lu 
6.7 lU 

in G. / 
67T~ 

|U 
|u " 

95 
100 

-47-6 
-42-5 
-25-2 
- 82 -8  
-34-5 
-73-1 
-46-7 
-50-1 
-12-8 

lo-J 
Istyrene 
iBromoform 
|Isopropylbenzene 
Ifi,2,2-Tetrachloroethane 
[1,3-pichlorobenzene 
ll.4-Dichlorobenzene 
il, 2-Dichlorobenzene 
il,2-Dibromo-3-chloropropane 

i-R7-l 1.2,4-Trichlorobenzene 
i-d-fi i .9.3-Trichlorobenzene 

6.7 
6.7 



% 
1J - FORM I VOA-TIC 

VOLATILE ORGAN ICS ANALYSIS "DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EEA SAMPLE NO. 

IS3S36 

Name : MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

•Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 4.00 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

7.0 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

F0105-09® 

V5H4997.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 
(uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) - OS/KG Purge Volume: 10.0 

] 
SDG No.: 83S24 

1 EPA-designated Registry Number. 

(uL) 

(mL) 

SOM01.1 (5/2005) 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S36 

,ab Name: MITKEM CORPORATION 

jab Code: MITKEM Case No.; 36111 

4atrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.30 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

17 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-10B 

V5H4998.D 

01/26/2007 

01/30/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 1.0.0 

(uL) Soil Aliquot Volume: 

(mL) 

'AS NO. I COMPOUND 

75-71-8 lpichlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 iVinyl chloride 
74-83-9 IBromomethane 
75-00-3 IChloroethane 
75-69-4 iTrichlorofluoromethane 
•z_ _ ^ «V«1 

jCONCENTRATION UNITS: 
|(ug/L or ug/Kg) UG/KG 

li. 1 -Dichloroethene" — 
76-13-1 11,1,2-TrichIoro-1,• 2,2-trifluoroethane 

67-64-1 jAcetone 
75-15-0 tCarbon disulfide 
79-20-9 {Methyl acetate 
75-09-2 [Methylene chloride 
156-60-5 |trans-l» 2-Dicbloroethene 
1634-04-4 [Methyl tert-butyl ether 
75-34-3 i,l-pichloroethane 
156-59-2 icis-1,2-Dichloroethene 
78-93-3 [2—Butanone 
74-97-5 iBromochlororoethane 

] 

(uL) 

67-66-3 {Chloroform 
71-55-6 ll.1.1-Trichloroetnane 
110-82-7 Cyclohexane 
56-23-5 jcarbon tetrachloride 
71-43-2 Benzene 

*107-06-2 1,2-Dichloroethane 
i 93-91-1 11.4-Dioxane 

HZ 

ii> ft 
SMS 

SOM01.1 (5/200?) 



IB - FORM I VOA-2 
VOLATILE ORGAN!CS ANALYSIS DATA SHEET EPA SAMPLE NO. 

B3S38 

ab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.30 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

17 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-10B 

V5H4998.D 

01/26/2007 

01/30/2007 

Soil Extract Volume: 

Purge Volume: 10.0 

ID: 0.25 (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: 



1J - FORM I VOA-TIC 
VOLATILE ORGANlCS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S38 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.30 (g/mL) G 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

17 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No. : B3S24 % 
F0105-10B 

V5H4998.D 

01/26/2007 

01/30/2007 

Soil Extract Volume: 

ID: 0.25 (mm) Dilution Factor: 1.0 

(u-L) Soil Aliquot Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/KG Purge Volume: 10-0 

(uL) 

(mL) 

3 CAS NUMBER COMPOUND NAME RT 
ft 

01 
02 
03 
04 
05 

556-67-2 Cyclotetrasiloxane, octamethyl- 10.755 6.4 
6.5 

90-12-0 Naphthalene, 1-methyl- 16.202 

1127-76-0 Naphthalene,' 1-ethyl- 17.003 

575-43-9 Naphthalene, 1,6-dimethyl- 17.119 9.0 NJ 

575-37-1"Naphthalene, 1,7-dimethyl-
E966796MTotal Alkanes 

17.27 
N/A| 

14 
0 

NJ 
J 

1 EPA-designated Registry Number. 



1A - FORM I VOA-1 
VOLATILE ORGAN ICS ANALYSIS DATA SHEET 

Name: MITKEM CORPORATION 

SPA SAMPLE NO. 
IB3S39 

-Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SID/WATER} SOIL 

Sample wt/vol: 3.30 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

<3C Column: DB-624 

9.0 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05—030 

SDG Mo.: B3S24 

FOiOS-ilB 

VSHS0S4.D 

01/26/200? 

01/31/2007 

Soil Extract Volume: 

Purge Volume: 10.0 

ID: 0.2S (mm) Dilution Factor: 1.D 

(uL) Soil Aliquot Volume: 

(mL) 

I 

SOM01.1 (5/2005) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S39 

Lab Name: MITKEM CORPORATION 

T-ah Cods: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 5.30 (g/mL) G 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

9.0 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S24 

F0105-1IB 

V5HS054.D 

01/26/2007 

01/31/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 10.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
ug/L or ug/Kg) UG/KG 

79-01-6 ITrichloroethene 
108-87-2 iMethylcyclohexane 
•7R-87-5 ll.2-Dichloropropane 
75-27-4 |Bromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 
108-10-1 14-Methyl-2-pentanone 
108-88-3 .[Toluene 

1OO61-02-6 ltrans-1.3-Dichloroptopene 
79-00-5 II.1« 2-Trichloroethane 
127-18-4 iTetrachloroethene 
591-78-6 |2-Hexanone 
124-48-1 IDibromochloromettiane 
106-93-4 ll,2-Dibromoethane 
108-90-7 IChlorobenzeng 
100-41-4 Ethvlbenzene 

^79601-23-1 UP-XYIENE 
"95-47-6 lo-Xylene 
100-42-5 |Styrene~" 
75-25-2 IBromoform 
98-82-8 llsopropylbenzene 
79-34-5 II. 1» 2,2-Tetrachloroethane 
541-73-1 ll,3-DichloroOenzene 
~ihfi-<ifi-7 11.4-Dichlorobenzene 
95-50-1 ll,2-Dichlorobenzene 
ac-i9-8 ll.2-Dibromo-3-chloropropane 

120-82-1 11/2,4-Trichlorobenzene 
~fl7—61-6 11.2#3-Trichlorobenzene 

5.2 
5.2 
5.2 

|U_ 
tu~ 

5.2 
_5_.2 

10_ 
1 . 2  
5.2 
5.2 

JjL 2 

5.2 
5.2 
5.2 
1.1 
4.) 
1. :  
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 1U 



* VUA-Tic; 

flfcab Name: MITKEM CORPORATION 

... Lab Code: MITKEM Case No. 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 

VOLATILE ORGANIC ANALYSIS DATA SUEET 
TENTATIVELY IDENTIFIED "COMPOUNDS 

c-ftt p̂ EjrtiE NO • 

36111 

5.30 (g/mL) <3 

9.0 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDGNo.: B3S24 

F010S-11B 

VSaS054.O 

01/26/2007 

01/31/2007 

ID: ^'2S '10131 * Dilution Factor: i.Q 

(uL) Soil Aliquot Volume 

gWWa' W"S' Purge Voluaa; 10.0 

CAS NUMBER i COMPOUND NAME 

£966796 HTotal Alkanes 
1 EPA-desianated Bcrr-i Number^ 

RT 

N/; 
EST. CONC. 

© 
m i T.B-

"SOMO.l.I (S/2005) 



AgnegtJjL 

From- "Rudolph. Elizabeth" <erudolph@fedcsc.com> 
£ ' :M9̂ Ŝ ^^9 ;̂-Jenrtfe,FWa„da-<feranda.|enn1|«®epa.90»> 

fuwct ^£7cZt%2W I ui MITKEM | Issue Insuffidentfinappropdafo designation of labored QCI FINAL 

Agnes, 

This is Ken Schaffer, Beth is out of the office. 

*** Summary Start 
issue- VOA samples B3S24 and B3S26 are designated for laboraKs, QC on the TRCOC. however Ih. Scheduling Notilicatioo 
says laboratory QC is not required for thrs CassL 2 ^ jres MS/MSD on the Pest/PCB fraction for 

prncJ w7 foe analysis o. foe sampfos. 

*** Summary End *** 

Please contact me if you have any further questions. 

Thank you, 

Keri Schaffer for 

(Beth <Rjufo£p(i 
Computer Sciences Corporation (CSQ 
erudolph@fedcsc.com 
703-818-4215 

This b a PRIVATE message. lfyou are not the intended e-mail for arch 

purpose. 

Original Message ' 
From: Agnes Ng [MAILTO:agnes_ng@mttlcan.CDm] 
Sent: Friday, January 26,2007 1:58 PM 
To: Rudolph, Elizabeth 
Subject: Region 2 Case 36111 

Hi Beth, 

Qc.tss * 
perform laboratory QC? • 

Thanks, 
Agnes Ng f 
CLP Project Manager /-"Sfe 
<p) 401-732-3400 J 
(f) 401-732-3499 JS&S& 

QO 01/26/200. 

mailto:erudolph@fedcsc.com
mailto:agnes_ng@mttlcan.CDm


that is privileged, confidential, 
not the intended recipient, or the 

in error, please notify us 
.youare 

is strictly prohibited. If you 
at 401-732-3460. 

JlSS-g-*'JI IBS 4 

01/26/2007 



A UgW A VA ̂  

AgnesJMjL 

From: "Rudolph, EOzabetti" <erudolph@fedcsc.com> 

£; "Jennifer Fera,Kla" «=™da'iOT»fer@ePa'3ov> 

Hi!** Reg^^^Case^MI^lHaMAITKEM | SDG B3S261 Issue Multiple | FINAL 

Agnes, 

**• Summary Start *** 

. Non-standard matrix -

Issue 1: Aqueous samples B3S26, B3S30, B3S31, B3S34, B3S37 and B3S40, for 
VOA analysis, had sediment in all vials for each sample. In most cases, ax 
least half of vial is sediment This may be an issue with DMC recoveries. 
Resolution 1: Per Region 2, the laboratory will make every effottto avoid 
die sftimmt in die samples and note the issue in the SDG Narrative. 

• Non-sampler issue -

Issue 2: Samples were received without sample tags. . 
Resototjnn 2: In accordance with previous direction from Region 2Jthe 
laboratory will note the issue in the SDG Narrative and proceed with the 
analysis of die samples. 

*** Summary End *** 

Please contact me if you have any further questions. 

Thank you, 

Keri Schaffer for 

Beth Rudolph __ 
Computer Sciences Corporation (CSC) 
erudolnh@fedcsc.com 
703-818-4215 

2 
This is a PRIVATE message. If you are not die intended recipient, please 
delete widiout copying and kindly advise us by e-mail of the mistake m 
delivery. NOTE: L-0— ... 
CSC to any onto' or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail 
for such purpose. 

Original Message' 
From: ~ 
Sent: Friday, January 26,2007 3:16 PM 
To: Rudolph, Elizabeth 

Ŝg'Ŝ T^36lnlUbMimM|SDGB3Sa|teue 
Multiple — 

Keri, 

Regarding issue #1, please advise the lab to proceed with the analysis 

mailto:erudolph@fedcsc.com


of the samples, make every effort to avoid the sediment in tbesamples 
and note the issue in the SDG narrative. 1 

Thanks. 

| A. Michael 
V .agios 2 - HWSB - HWSS 

Phcme: (732)906-6161 
Fax: (732)321-6622 

"Rudolph, 
Elizabeth" 

,com> To 

01/26/2007 02:41 
PM 

Adly Michael/R7/trspPA n A 
Jennifer Feranda/R?/r tfrfcA ,/t a 

cc 

New Issue #6 j Case 361111 Lab 
MuKOil | SDG B3S26 j Issue Kfultip 

. -=issuesregardingCase36111.Issue2 

recoveries*81  ̂sediment* may be an issue with DMC 

•^ntnliimT '̂ WereJrece*ved wiihratf iarmpfe tags. 

with the 

Please contact me if you have any questions. 

Thank you, 

Keri SchafFer for 

Beth Rudolph 
Computer Sciences Corporation (CSC) 
emdolphî fedeM: eoî  
703-818-4215 

Page j. oi -

SSf a>kRiyATE nieSSa8e'If y™ am aot die intended recipient, please 
NOTF%ymgJ?d adVise "*** e'mail of'** mistake in 

/ . —VMIOUIU  ̂to explicit 
mitiative pennittine «»use 



—Original Message 
From: Agnes Ng [mailto:agnes_ng@nijtkem.com] 
Sent Friday, January 26,2007 2:28 PM 
To: Rudolph, Elizabeth 
Subject Region 2 Case 36111 SDG B3S26 

Hi Beth, 

1. Aqueous samples B3S26, B3S30, B3S31.B3S34, B3S37 andB3S40, for VOA 
analysis, had sediment in all vials for each sample. In motf cases, at 
least half of vial is sediment. This may be an issue with DMC 
recoveries. 

2. For all the soil and aqueous samples in this case, we did not receive 
any tags. 

Thanks, 
Agnes Ng 
CLP Project Manager 
(p) 401-732-3400 
<0401-732-3499 

This message is intended only for the use of the indmdual to whom it 

is addressed and may contain information that is privileged, 
confidential, and exempt from disclosure under applicable tew. Uiht 

reader of this message is not die intended recipient, or the employee 
responsible for delivering the message to die intended recipient, you 

are hereby notified that any dissemirmtion, distribution or of 
this communication is strictly prohibited. If you have receiyed this 
communication in error, please notify us immediately by telephone at 
401-732-3400. 

mailto:agnes_ng@nijtkem.com


SDG Narrative 

Mitk^Co^rationsubmts the enclosed data package in response to USEPA 
Case # 36111 and SDG# B3S26. Analyses were perform^ fgj eight aqueous samnl 

26'2007' ̂  USEPA" 
Contract # EP-W-05-030. Please note that the sample-shipping cooler received on 
January 26 was measured at 3°C. 

B3S34 BaLr™?comaitted a*1™6"* B3R2«. B3S30, B3S31, 
B3S34, B3S37andB3S40. The sediment may interfere with DMC recoveries. Perthe 
Region, proceed with analysis of the gampl***? 

All three viafa for sample B3S34 is almost fin of sediment Due to the amount of 
sediment, die laboratory will have a hard tim* fmahreino the camntA Pf»p th» » • *u 
laboratory is to analyse sample at the least possible dilution. The labor^o^w^e 
to get enough sample from all three vials to analyze the sample without any dilution. 

arrapie was designated on the TR/COC as sample for laboratory QC The 
scheduling notification form says labored OC fa, „«• 
laboratory QC is only required for pesticides mid Aroelorlfc^ons  ̂̂  

No sampletags ware received with the samples. Per the Region, proceed with analysis of 

The following samples are submitted in th is data pack 

Client ID 
B3S26 
B3S30 
B3S31 

Lab ID 
F0108-01A 
F0108-02A 
T?A1 AO A<9 A 

Analysis 
V 
V 

B3S34 
B3S37 
B3S40 
B3S4I 
B3S42 

rui0S-03A 
F0108-04A 
F0108-05A 
F0108-06A 
F0108-07A 
F0108-08A 

¥ 
V 
V 
V 
V 
V 

V = Volatiles 

VOApH 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

T* USing USEPA CLP Multi-Media, Multi-Concentration 
ST f n ' ' analyses were perforated with strict adherenoe to the SOW With the following exceptions and observations: 0 bUW 



1. Overall Observation: 

Where needed, manual integrations were performed to improve data quality. The 
corrections were reviewed and associated hardcopies generated and reported as required. 
Manual integrations are coded to provide the data reviewer j ustification for such action. 
The codes are labeled on the ion chromatogram signal (GC/MS signal) and 
chromatogram for GC based analysis as follows: 

• Ml peak tailing or fronting. 
• M2 peak co-elution. 
• M3 rising or falling baseline. 
• M4 retention time shift. 
• M5 miscellaneous - under this category, the justification is explained. 

2. Volatile Analysis: 

Trap used for instrument V2:01 Analytical #10 trap containing 8 cm each of Tenax, 
silica gel and carbon molecular sieve. 

GC column used: 30 m x 0.25 mm id (1.4 um film thickness) DB-624 capillary column. 

cis-1,3 -Dichloropropene-d4 was detected in method blanks and in samples. The volatile 
organic deuterated monitoring compound spike solution contains both the cis- and trans-
13-dichloropropene isomers. cis-l,3-Dichloropropene-d4 is not a dueterated monitoring 
compound for SOMOl .1, while the trans isomer is. The cis isomer is considered a 
laboratory artifact, and is not reported as a tentatively identified compound. 

The following equation was used to calculate the concentration of target analytes for 
aqueous samples: 

Concentration 
Vo 

where: Amt = CAL - AMT on raw data 
DF = Dilution factor 
UF — ng unit correction factor 
V0 = Sample volume purged (mL) 

DMC recoveries were within the QC limits with the exception of high recovery of 
chloroethane-d5 in sample B3S41. 



No manual integrations were performed. 

f  ̂̂ tory was unable to •nee'«» minimum 
erage RRF of 0.0050 m both the initial calibration and calibration verifications. In our 

experience, this compound will not reliably achieve die SOM method performance 
an * ̂ ™}eT ̂ ^ty. This compound is able to be reliably analyzed as 
an extractable semivolatile organic compound. 

No other unusual observation was made for the analysis. 

l ,° 816 originals other than logbook pages. Photocopies of 
g ook pages are included, with the originals maintained on file at the laboratory 

Tunes, calibration vernations and initial calibrations that are shared among several 
cases are photocopies indicating the location of the originals, 

I ̂ rtifydmt this Sample Data Package is in compliance with the terms and condition of 
contract, both technically and for completeness, for other than die conditions detailed 

above. Release ofthe data contained in this hardcopy Sample Data Package and in the 
electronic data deliverable has been authorized by the Laboratory Manager or the 
Manaeer s desion«» as verified by the following signature. 

Agnes Ng 
CLP Project Manager 
02/01/07 



Contact Laboratory Program 

Sample Delivery Group (SDG) 
Cover Sheet 

SDG Number B3S26 

Laboratory Name Hitkem coreporation Lab Code MITKEH 

Contract No. EP-w-05-030 Case No. 36111 

Analysis Prtce » °-°° SDG Turnaround 1 days 

EPA Sample Numbers in SDG (Listed in Numerical Order) 

01) B3S26 08) B3S42 •v 

02) B3S30 X X 
03) B3S31 \ X X 
04) B3S34 x \ X 
OS) B3S37 \ \ X 
06) B3S40 x X \ 
07) B3S41 XI X 

First Sample in SDG Last Sample in SDG 

B3S26 B3S42 

First Sample Receipt Date Last Sample Receipt Date 

101/ 26/2 007" 01/26/2007 

i in an Note: There are a maximum of 20 field samples (excluding Performance Evaluation (PE) samples ir 
SDG. Attach the TR/COC Records to this form'm alphanumeric order (the order listed above on this 

Signature 

form). 

Date 01/26/2007 
U&Uil 

so 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S26 

!* Name: MITKEM CORPORATION 

Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 Cg/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

F0108-01A 

SDG No.: B3S26 

V2J2375.D 

01/26/2007 

01/29/2007 

0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

SOM01.1 (>/2&Sr® 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S26 

Lab Name: MITKEM CORPORATION EP-W-05-030 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. _ 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: F0108-01A 

Lab File ID: V2J2375.D 

Date Received: 01/26/2007 

SDG No.: B3S26 9 

Date Analyzed: 01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

SOM01.1 (5/2 



1 

1J - FORM I VOA-TIC 
VOLATILE .ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S26 

Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG Mo.: B3S26 

F0108-01A 

V2J2375.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L of ug/Kg) 

^ ̂  Dilution Factor: 1.0 

CAS NUMBER 

E966796 
1E PA-

COMPOUND NAME 
Total Alkanes 

Registry Number. 

(uL) Soil Aliquot Volume: 

0G/I* Purge Volume: 5.0 

RT EST. CONC. 

9 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S30 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

EP-W-05-030 

SDG No.: B3S26 

F0108-02A 

V2J2376.D 

01/26/2007 

Date Analyzed: 01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

jab Name: MITKEM CORPORATION 

<ab Code: MITKEM 

EPA SAMPLE NO. 

B3S30 

Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 3- 00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 

F010S-02A 

V2J2376.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

Purge Volume: 5.0 

!D: 0.25 (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot'Volume: 

(mL) 

I 
SOM01.1 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S30 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 361.11 

Matrix: (SQIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

LOW Level: (TRACE or LOW/MED) 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or Ug/Kg) 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 

F0108-02A 

V2J2376.D 

01/26/2007 

01/29/2007 

ID: 0.25 . (mm) Dilution Factor: 1-0 

(uL) Soil Aliquot Volume: 

UG/L Purge Volume: 5.0 

1 EPA-designated Registry Number 

3 

( 
SOMOl. 1 ("5/20 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S31 

Name: MITKEM CORPORATION 

Code: MITKEM Case No.: 3611-1 

Matrix: (SOIL/SED/WATER) WATER 

San^Jle wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 

F0108-03A 

V2J2377.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

Purge Volume: 5.0 

*D: 0-25 (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: 

(mL) 
<uL) 

(!z> SOM01.1 (5/2 s 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S31 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

EP-W-05-030 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 

F0108"-03A 

5.00 (g/mL) ML V2J2377.D 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

Purge Volume: 5.0 

Contract: 

Mod. Re£ No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 01/26/2007 

Date Analyzed 

ID: 0.25 (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: 

(mL) 

SDG No.: B3S26 & 

01/29/2007 

ICAS NO. 

79-01-6 
108-87—2 
78-87-5 
75-27-4 

10061-01-5 

COMPOUND 

Trichloroethene 
'Methylcyclohexane 
1,2-Dlchloropropane 
Bromodichloromethane 
lcis-1,3-Dichloropropene 

(CONCENTRATION UNITS: 
|(ug/L or ug/Kg) OG/L 

108-88-3 toluene 
10061-02-6 : -rans-1, 3-Dichloropropene 

79-00-5 L, 1,2-Trichlor,oethane 

127-18-4 retrachloroethene 

591-78-6 2-Hexanone -

124-48-1 Pibromochloromethane 

106-93-4 1,2-Dibromoethane 

108-90-7 Chlorobenzene 
100-41—4~ 

L79601-23—1 

Ethylbenzene 
m,p-Xylehe 

95-47-6 o-Xylene 
100-42-5 Styrene 
75-25-2 Bromoform 
98-82-8 Isopropylben zene 

79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Pichlorobenzene 

| 106-4 6-7~ 1,4-Dichlorobenzene 

1 gs-so-T" 1,2-Dichlorobenzene 

96-12-8" l,2-Dibromo-3-chloropropane 

1 120-82-1 1,2,4-Trichlorobenzene 

87-61-6 1,2,3-Trichlorobenzene 

(uL) 



« 
1J - FORM.I VOA-TIC 

VOLATILE ORGAN ICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S31 

Name: MITKEM CORPORATION 

Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: '5.00' (g/raL) ML 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or Ug/Kg) 

' Contract: 

' Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

' Date Analyzed: 

(mm) Dilution Factor 

(uL) Soil Aliquot Volume 

UG/L Purge Volume: 5.0 

EP-W-OS-030 

F0108-03A 

SDG No . : B3526 

V2J2377.D 

01/26/2007 

01/29/2007 

1 . 0  



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S34 1 
Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 

F0108-04A 

V2J2493.D 

01/26/2007 

02/01/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
ug/L or ug/Kg) UG/L 

75-71—8 {pichlorodifluoromethane 
74-87-3 jChloromethane 
75-01-4 Vinyl chloride 
74-83-9 IBromomethane 
75-00-3 [Chloroethane -
75-69-4 [Trichlorofluoromethane 
75-35^4 11,1-Dichloroethene -
76-13-1 11,1> 2-Trichloro-i/2,2-trifluoroethane 

67-64-1 jAcetone 
75-15-0 ICarbon disulfide 
79-20-9 (Methyl acetate 
75-09-2 methylene chloride 
156-60-5 |trans-l»2-Dichloroethene 
1634-04-4 tMethyl tert-butyl ether 

75-34-3 11,1-Dichloroethane 
156-59-2 jcis-1/2-Dicfaloroethene 
78-93-3 2-Butanone 
74-97-5 )Bromochloromethane 
67-66-3 IChloroform 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
_5_. 0 

10_ 
5.0 
5-0 
5.0 
5.0 
5.0 
5.0 
_5_. 0 
14 
5.0 
5.0 

U_ 
U_ 
U_ 
U_ 
U_ 
U_ 
u 

u_ 
0 
D_ 
U_ 
U_ 
u 

71-55-6 
110-82-7 
56-23-5 
71-43-2 
107-06-2 
123-91-1 

ll,1,1-Trichloroethane 
ICyclohexane 
ICarbon tetrachloride 
iBenzene 

5.0 
5.0 
5.0 

11,2-Dichloroethane 
|l, 4-Dioxane 

5.0 
5_.0 

100 2^ 



V-V"» A VUrt-^ 
VOLATILE ORGANlCS ANALYSIS DATA SHEET 

.ab 

Name: MITKEM CORPORATION 

ar« bAMPLE NO. 

B3S34 

.ab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5-00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 

F0108-04A 

V2J2493.D 

01/26/2007 

02/01/2007 

Soil Extract Volume: 

Purge Volume: 5.0 

ID: 0.25 (mm) Dilution Factor: 1.0 

CAS NO. 

79 
101 

21 
75 

10061 
108 
108 
1061. 

7,9 
127 
591 
124 
106 
108 
100 

L79601 
95 

100 
75 
98 
79 

541 
106 
85 
96 

120 
87 

01 - 6  
87-2 
87-5 
27-4 
01-5 
10-1 
88-3 
02-6 
00-5 
18-4 
78-6 
48-1 
93-4 
90-7 
41-4 
23-1 
47-6 
42-5 
25-2 
82 -8  
34-5 
73-1 
4 6-7 
50-1 
12-8 
82 -1  
61 - 6  

COMPOUND 

Trichloroethene 
Methylcyclohexane" 
•1/ 2-Dichloropropane 
Bromodlchloromet hane 
cls-l, 3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene 
trans-l, 3-Dichloropropene 
I,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane 
Chiorobenzene 
Ethylbenzene 
m,p-Xylene 
•Xylene 

Styrene 
iromeform 
Isopropylbenzene 
1> 1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
.,4-Dichlorobenzene" 
1>2—Dichlorobenzene 
^~Difcroino~3-chioroproDano 

I,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

(uL) Soil Aliquot Volume: 

(mL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) OG/L 

(uL) 

(£) 
SOM01.1 (5 /£98ffif 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S34 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

LOW Level: (TRACE or LOW/MED) 

% Moisture: not dec. 

GC Column: DB-624 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

CAS NUMBER I ' COMPOUND NAME 

E966T 96MTotal Alkanes 
1EPA-designated Registry Number. 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 % 
F0108-04A 

V2J2493.D 

01/26/2007 

02/01/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: 

UG/L Purge Volume: 5.0 

-RT I EST. CONC. Q 

<2 



1A - FORM I VOA-l 
VOLATILE ORGANICS ANALYSIS -DATA SHEET 

EPA SAMPLE NO. 

B3S37 

AMI Name: MITKEM CORPORATION 

•Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 {g/mLJ ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

] 
EP-W-05-030 

SDG No.: B3S26 

F010S-05A 

V2J2379.D 

01/26/2007 

01/29/2007 

^nHa' Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

<UL) Soil Aliquot Volume: 

(mLJ 

(uL) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S37 ] 
Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDGNo.: B3S26 

F0108-05A 

V2J2379.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volime: 

(mL) 

(uL) 

SOM01.1 (5/2 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

S3S37 

Name: MITKEM CORPORATION 

Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

• Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE or LOW/MED) LOW 

% Moist tire: not dec. 

GC Column: Dl-624 

Contract:" 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDS No.: B3S26 

F0108-0SA 

V2J2379.D 

01/26/2007 

01/29/2007 

1D! 0,25 (inm> Dilution Factor: 1.0 

Soil Extract Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

(uL) Soil Aliquot Volume: 

UG/L Purge Volume: 5.0 

COMPOUND NAME 
'[Total Alkanes 

Registry Number. 

9 

wr 
SOM01.1 <5/2ff 3 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S40 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

EP-W-05-030 

SDG No.: B3S26 

F0108-06A 

V2J2380.D 

01/26/2007 

Date Analyzed: 01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0* ab Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S0O 

\ Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dee. 

GC Column: DB-624 

Contract: EP-W-05-030 

Mod. Ref No.: 

Lab Sample ID: F0108-06A 

Lab File ID: V2J2380.D 

Date Received: 01/26/2007 

Date Analyzed: 01/29/2007 

SDG No.: B3S26 

1 . 0  
Soil Extract Volume: 

Purge Volume: 5.0 

ID: 0.25 (mm) Dilution Factor 

(uL) .Soil Aliquot Volume: 

<mL) 

(uL) 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S40 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 

Level: (TRACE or LOW/MED) 

% Moisture: not dec. 

GC Column: DB-624 

5.00 (g/mL) ML 

LOW 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

F0108-06A 

V2J2380.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

ID: 0.25 (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: (ug/L or ug/Kg) 0G/L Purge Volume: 5.0 

1 
SDGNo.: B3S26 % 

(uL) 

(ml) 

ICAS NUMBER COMPOUND NAME RT 

E966796 'jTotal Alkanes N/A 

lEPA-designated Registry Number. 

2 

SOMOl.l (5/20 

( 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S41 fg I\ui 

\ ab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

EP-W-05-030 

SDG No.: B3S26 

F0108-07A 

V2J2381.D 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Date Received: 01/26/2007 

Date Analyzed: 01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

<uL) 

SOM01.1 (S/2(HIP® 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S41 

Lab Name: MITKEM CORPORATION 

i.ah Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 # 
F0108-07A 

V2J2381.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

(uL) 

-4k 
/ 

SOM01.1 (S/2C 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS AMALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

B3S41 , 

|b Name: MITKEM CORPORATION 

!ab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER' 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE or LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.; B3S26 

F0108-07A 

V2J2381.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

(ram) Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/Kg) 

(uL) Soil Aliquot Volume: 

UG/L Purge Volume: 5.0 



1A - FORM I VOA-1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

B3S42 
-ft H 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5.00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 & 
F0108-08A 

V2J2382.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

Purge Volume: 5.0 

(uL) Soil Aliquot Volume: 

(mL) 

<uL) 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
ug/L or ug/Kg) UG/L Q 

Dichlorodifluoromethane 
5.0 
5.0 
5.0 
5.0 

lu 
if 

74-87-3 
75-01-4 
74-83-9 

Chloromethane 
Vinyl chloride 
Bromomethane 

75-00-3 
75-69-4 
75-35-4 
76-13-1 
67-64-1 
75-15-0 
79-20-9 
75-09-2 
156-60-5 

1634-04-4 
75-34-3 

Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1,2-Trichloro-l,2,2-trifluoroethane 

Acetone 
Carbon disulfide 
Methyl acetate ~ 
Methylene chloride 
trans-1,2-Dichloroethene~ 
Methyl tert-butyl ether 
1-Dichloroethane 

5.0 
_S. 0 
5.0 
_5_,O 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

156' 
78 

-59-2 
•93-3 

cis-1,2-Dichloroethene 
Butanone 

Bromochloromethane 

5.0 
1Q_ 
5.0 

67-
71 
110 
56' 
71 
107 
123 

•66-3 
•55-6 
•82-7 
-23-5 
43-2 
-06-2 
•91-1 

1,1,l-Trichloroethane 
Cyclohexane 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane" 
1,4-Dioxane 

5.0 
5.0 
5.0 
5.0 
5_. 0 

100 



IB - FORM I VOA-2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

tab Name : MITKEM CORPORATION 

EPA SAMPLE NO. 

B3S42 

V ab Code: MITKEM Case No.: 36111 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 5-00 (g/mL) ML 

Level: (TRACE/LOW/MED) LOW 

% Moisture: not dec. 

GC Column: DB-624 

Contract: 

Mod, Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 
1 

SDG No.: B3S26 

F0108-08A 

V2J2382.D 

01/26/2007 

01/29/2007 

Soil Extract Volume: 

Purge Volume: 5.0 

ID: °-25 (ram) Dilution Factor: 1. 0  

(uL) Soil Aliquot Volume: 

(mL) 
(UL) 



1J - FORM I VOÂ TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET • 

TENTATIVELY IDENTIFIED COMPOUNDS 

jrtPu XiCi Div • 

B3S42 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 36111" 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: S.00 (g/mL) ML 

Level: (TRACE or LOW/MED) LOW 

% Moisture: riot dec. 

GC Column: DB-624 

Soil Extract Volume: 

Contract: 

Mod. Ref No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

EP-W-05-030 

SDG No.: B3S26 % 
F0108-08A 

V2J2382.D 

01/26/2007 

01/29/2007 

ID: 0.25 (mm) Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/Kg> 

(uL) Soil Aliquot Volume: 

UG/L Purge Volume: 5.0 

(uL) 

(mL) 

ICAS NUMBER COMPOUND NAME ~RT [~ 
N/Al 

EST. CONC. 

E966796'iTotal Allcanes 
1 EPA-designated Registry Number. 

SOMOl.l <5/20 



f age l ot-

^0°™ S£2fli S?ieth" <e^d°|Ph@fedcsacom> 
A "il?M i? ™a9.n®s-n9@mitkem corn> 
VP v ient: Friday, ^^ry<26S7^^epamaUepa,90v>: "Jennifer Feranda" <feranda.jennifer@epa gov> 

Region 021 Case 3G111 | Lab MITKEM | Issue Insufficient/inappropriate designation of laboratory QC | FINAL 
Agnes, 

This is Keri Schaffer, Beth is out of the office. 

*** Summary Start *** 

for laboratoiy QC on ihe TR/COC, howevnr the Scheduling NoBScalion 

sSmo", " Paction lot 

**' Summary End *** 

Please contact me if you have any further questions. 

Thank you, 

Keri Schaffer for 

(Betfi ^udolpfi 
^rnputer Sciences Corporation (CSC) 
®P^olph<f>fedcsc.com 
V_ -818-4215 

This is a PRIVATE message, ifyouare not the intended mripw -i 

Original Message— 
From: Agnes Ng [mailto:agnes_ng@mitkem.com] 
sent: Friday, January 26,2007 1:58 PM 
To: Rudolph, Bizabeth 
Subject: Region 2 Case 36111 

Hi Beth, 

B3f„4 -83826 - - *. 
perform laboratory QC? S notlficatl°u form says laboratory QC is not required. Are we to 

Thanks, 
Agnes Ng 
CLP Project Manager 
(p) 401-732-3400 
(f) 401-732-3499 UnC) 
***********************,,* \uo^y 
This .»«. , ̂  only *, ttc ̂  „ lhe,to ̂  ̂  ̂ ̂ ̂ 

or nAnruvr 

mailto:agnes_ng@mitkem.com


have received this communication in error, please notify us immediately oy teiepuunc 

% 

01/26/200: 



Agnes 
rage i 01. 

From: 
To: 

Hs* 
Subject: 

j'Rudolph, Elizabeth" <erudolph@fedcsc.com> 
„^9ne®l^9 (E-mail)" <agnes_ng@mitkem.com> 
Friday, January 26,2007af^25^a^ae'Ja9OV>' Jennifer f^randa" <taraiKlajenni8Br@epa.gov> 

Region 021 Case 361111 Lab MITKEM | SDG B3S261 issue Multiple | FINAL 
Agues, 

*** Summary Start *** 

- Non-standard matrix -

Issw I: Aqueous samples B3S26? B3S30, B3S31. B3S34, B3S37 and B3S40, for 
hadsedunmit m all vials for each sample. In most ram, at 

• *^™J*afvtalts sediment This may be an issue with DMC recoveries 
Resoluton 1 : Per Region 2, the laboratory wUl make every effort to avoid 
the sediment m tire samples and note the issue in the SDG Narrative. 

- Non-sampler issue -

Issue 2: Samples were received without ample tags. 
Resolution 2: In accordance with previous direction from Region 2, the 

SDG N"*tivt»" "*= 

*** Summary FnH *** 

Please contact me if you have any further questions. 

0^iky6% 
. SchafFer for 

Beth Rudolph 
Computer Sciences Corporation (CSC) 
gndolfrfi@fedcsc.ctmi 
703-818-4215 

Tlnais a PRIVATE message. If you are not tire intended recipient, please 

dehvay. NOTE: Regardless of content, this e-mail shall not operate to bind 
to any order or other contract unless pursuant to explicit written 

^^hent or government initiative expressly permitting the use of e-mail 

Ori ginal Message—— 

To; Rudolph, Elizabeth 
Cc: feranda.iennifer@ftpa f»w 

NeW ISSUe U1 Case 361111 Lab MITKEMISDG B3S261 Issue 
SUs 

Ga> 
Regarding issue #1, please advise the lab to proceed with the analysis a^78 

02/<tt/20Q7 

mailto:erudolph@fedcsc.com
mailto:agnes_ng@mitkem.com
mailto:taraiKlajenni8Br@epa.gov


of fee samples, make every effort to avoid fee sediment in the samples, 
and note fee issue in the SDG narrative. 

Thanks. 

Adly A. Michael 
Region 2-HWSB-HWSS 
Phone: (732)906-6161 
Fax: (732) 321-6622 

"Rudolph, 
Elizabeth" 
<erudolnh@fedcsc To 
com> Adly Michael/R2/USEPA/US@EPA. 

Jennifer Feranda/R2/USEPA/US@EPA 
01/26/2007 02:41 cc 
PM 

Subject 
New Issue #61 Case 361111 Lab 
MITKEM | SDG B3S261 Issue Multip 
le 

Adly, 

MITKEM has reported fee following issues regarding Case 36111. Issue 2 
may be resolved using a standard answer. Please advise on how fee lab 
should proceed for issue 1. 

Issue 1: Aqueous samples B3S26, B3S30, B3S31, B3S34, B3S37 and B3S40, 
for VOA analysis, had sediment in all vials for each sample. In most 
eases, at least half of vial is sediment This may be an issue wife PMC 
recoveries. 

Issue 2: Samples were received without sample tags. 
Resolution 2: In accordance wife previous direction from Region 2, the 
laboratory will note the issue in fee SDG Narrative and proceed wife fee 
analysis of fee samples. 

Please contact me if you have any questions. 

Thank you, 

Keri Schaffer for 

Beth Rudolph 
Computer Sciences Corporation (CSC) 
enidolph@fedcsc.com 
703-818-4215 

This is a PRIVATE message. If you are not fee intended recipient, please 
delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to 
bind CSC to any order or other contract unless pursuant to explicit 
written agreement or government initiative expressly permitting fee use 
of e-mail for such purpose. 



—-Original Message— 
From:: Agnes Ng [maihoagnes_ng@mitkemxoml 
Senfc Friday, /aimaiy 26,2007 2:28 PM 

Rudolph, Elizabeth 
Sbject; Region 2 Case 36111 SDG B3S26 

Hi Beth, 

I Aqueous sarnies B3S26, B3S30, B3S31, B3S34, B3S37 and B3S40 for VOA 
Syh^fn?^!^aUvialsforeachsamPte- * most cases, 
least half of vial is secfiment This may be an issue with DMC 
recoveries. 

Thanks, 
Agnes Ng 
CLP Project Manager 
(p) 401-732-3400 
(f) 401-732-3499 

?1^!"essafe mt®ded only for the use of the individual to whom it 
sd pri1vileged-

rradm-crfthis message is not the 
SSS6 HJKT™8 messa«e to intended recipient^ou 
are hereby notified that any dissemination, distribution of copying of 
^communication is strictly prohibited. If you have receSfaL 
^732-3400° m eiTW'plCaSe DOtify 118 immediately by telephone at 



From: "Rudolph, Elizabeth" <emd°lph^ed^c»rrp'^ u _ udreau /E_majfy <iboudreau@mitkem.com> 
I* '& Michael- <Mfchael.adly@epamaH.epa.80V>; -Jennifer A 

Feranda" <feranda.jennifer@epagov> 

SbSSrilLa^M 1 issue Insufficient volume | FINAL 

Agnes, 

•••Summary Start*** 

Issue: Sample B3S34, aqueous sample for VOA 
are almost full of sediment The laboratory has reported that it will 
be hard for die lab to analyze this sample due to the amount of 

Station: Per Region 2, the laboratory shall lT1^!I3j®e(B3S34) * 
the least possible dilution and note the issue m the SDG Narrative. 

• ••Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Beth 

——Original Message— 
From: MnharnT°^Tamailepa-g0V 

[mailtoSheikhvMuhammad@epamaiLepa.govl 
Sent: Wednesday, January 31,2007 5:00 PM 

p, rflyfapjia fTov: dennis.foerter^westonsoliitions.eom; Rudolph, 

Sifcjftic RE^Newiroius#101 Case 361111 Lab M1YKEM1 Issue 
Non-standard matrix 

Elzabeth, 

I talked to the RPM to let him know that the lab has separated the 
aqueous phase from sediment, but the wafer phase a not enough to 
analyze the sample at full volume. The ^.however, can mialyze die 
sample at a dilution not exceeding 5 times. Please advise fee lab to 
analyze the sample B3S34 at fee least possible dilution and note fee 
issue in the SDG narrative. 

Thanks, 

Hanif Sheikh 
Alt. CLP PO 
EPA-Region 2 
Tel. (732)906-6169 
Fax# (732)321-6169 

Vhic « a PRIVATE message. If you are not the intended recipient, please 

delivery. NOTE: Regardless of content, this e-mail shall not operate to bma / V 
CSC to any order or other contract unless pursuant to exphcit written -rL, 
a^ement orgovennnent initiative expressly permitting fee use of e-mail mgr 
for such purpose. 

02/01/200 

mailto:iboudreau@mitkem.com


-Please note that die sample volume should state 1 to 2 ml. 

1/227 4:30 PM Phone conversation between Beth Rudolph, SMO, and Hanif 
Region 2. Beth reported that reduced volume was possible and that 

iQLS could be up to 5 times higher. Beth also noted that the sample could 
- analyzed as a sediment Hanif indicated that reduced volume would be ok 

however he would respond in an etnni| 

v? conversation between Beth Rudolph, SMO, and Agnes 
Ng, M1TKEM. Agnes indicated that die sample could be analyzed at a reduced 
volume with CRQLS 5 tunes higher in the worst case situation. The sample 
could also be analyzed as a soil but the sample was preserved in HCL. 

4:.15 PM Phone conversation between Beth Rudolph, SMO, and Hanif 
Sheikh, Region 2. Hanif asked if reduced volume QC was an option and if so 
what toe CRQLs would be. Hanif also inquired if the sample could be 
analyzed as a soil 

Original Message-— 
From: Foerter, Dennis £mailto:Dennis.Foerter@WestonSolutions.ctMn] 
Sent Wednesday, January 31,2007 4:00 PM 
To: Rudolph, Elizabeth; Shejkh.Muhammad@epamai1.epapov 
Cc: AcostaJldefpnso(S>epamail epa gov FerandaJenniferta^^^t ̂  om>. 
Michael Adhv@eDamail.epa gov; Mauel.Lmda%^ai1i<T? 

Subject RE: New Issue #101 Case 361111 Lab MUKEMI Issue 
Non-standard matrix 

Haoif 

;erour i *  — '  -  - w u u  U I . V O W U  U l d W U S 9 6 U  U C  
further. After this discussion, Ilde determined that if there is 

/ay to analyze the sample as an aqueous sample, please analyze as 
atmerit 

Ilde: please confirm 

Dennis 

Original Message-— 
front Sheikfa.MnhammaH@eDamall.epa.gov 

Sent: Wednesday, January 31,2007 3:43 PM 
To: Rudolph, Elizabeth 

pf>V; Feranda.Jennifer@eaainaiI ep pov 
M^h&el-Adly@epaiuail.epa.goy; Mauel.Lipda@epamail.epa pnv; 
dcpras.foerteri^e.^ 
Subject: Re: FW: New Issue #101 Case 361111 Lab MITKEMI Issue 
Non-standard matrix 

Elizabeth, 

I talked to the RPM and sampler in a conference call. They both 
indicated that they definitely need toe water sample (B3S34) data. 

4 

M ,, iriyj the 
sediment and analyze it as water sample. Please advise the lab of this 
option and let me know if they agree to it. 

fanif Sheikh 
Alt. CLP PO © 

mailto:Dennis.Foerter@WestonSolutions.ctMn
mailto:el-Adly@epaiuail.epa.goy


EPA-Region 2 
Tel. (732)906-6169 
Fax# (732)321-6169 

This is a PRIVATE message. If you are not the intended recipient, please 
dflotp without copying and kindly advise us by e-mail of die mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind 
CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting die use of e-mail 
for such purpose. 

1/31/2007 3*10 PM Phone conversation between Beth Rudolph, SMO, and Agnes 
Ng, MITKEM. Agnes indicated that 1 to 2 ml (100-200), leaning toward 100 ml 
of water is available for analysis. 

1/31/2007 3:05 PM Phone conversation between Beth Rudolph, SMO, and Hanif 
Rhftikh, Region 2. Beth reported that MITKEM had contacted her regarding a 
resolution because the TAT is 7 days. 

1/31/2007 3 :00 PM Phone conversation between Beth Rudolph, SMO, and Agnes 
Ng MITKEM. Agnes asked Beth about a resolution for Case 36111. Agnes 
stressed how the data needs to be sent out tomorrow in order for the data to 
not be late. 

"Rudolph, 
Elizabeth" 
<enidolph@fedcsc To 
.com> Mnhmnmnd 1SEPA/US@EPA 

cc 
01/31/2007 11:57 
AM Subject 

FW: New Issue #101 Case 361111 
Lab MITKEM | Issue Non-standard 
matrix 

Hanif, 

Please see email trail. 

Thanks, 
Beth 

Original Message— 
From: Rudolph, Elizabeth 
Sent: Wednesday, January 31,2007 9:15 AM 
To: Agnes Ng (E-mail) 
Subject: FW: New Issue #101 Case 361111 Lab MITKEM I Issue 
Non-standard matrix 

Good morning Agnes, 



Rage 4 oi; 

Regarding the issue reported below, Region 2 has asked that you hold off 

the analysis of this sample until they are able to reach the sampler. I 
will let you know when I receive a response. 

Sample B3S34, aqueous sample for VOA analysis, all three vials 
e almost full of sediment. Ihe laboratory has reported that it will 

sediment 

Thanks, 
Beth 

Original Message— 
From MichaeLAdlyraepamailepa gov [mailtoAliehael.Adly@epamail.epa.oovl 
Sent Tuesday, January 30,2007 5:27 PM ^aiuaU.Cpa.e>0vj 
To: Rudolph, Elizabeth 
Cc: ferandaJenniferffigpa 
Subject Re: New Issue #101 Case 361111 LabMITKEM I Issue 
Non-standard matr ix 

Beth, 

Please advise die lab to hold off the analysis of this sample nntq j 
get response from the sample. 

Thanks. 

Adly A. Michael 
Region 2 - HWSB - HWSS 

e: (732) 906-6161 
: (732)321-6622 

"Rudolph, 
Elizabeth" 
<erudolph@ferip.gc j0 

com> Adly Michael/RM rSEPA/US@EPA 
Jennifer Feranda/R2/tISRPA/f rg@ppA 

01/30/2007 04:37 " c 
PM 

Subject 
New Issue #101 Case 36111J Lab 
MITKEM | Issue Non-standard matr 
ix 

Adly, 

Moratory shodd^cf *ed foUowil18 *ssue" please advise how &e 

Issue: Sample B3S34, aqueous sample for VOA analysis, all three vials 
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third of the South Coast ground-water province contains an 
upland area of low-ridge foothills underlain by carbonate and 
clastic rocks of late Tertiaiy age. Hie eastern two-thirds of 
the South Coast ground-water province is underlain by fan-
delta deposits of Quaternary age that form a low-lying plain. 
The North Coast ground-water province, characterized by 
scenic karst topography, is underlain by limestone and minor 
clastic deposits of Oligocene to Holocene age. A series of 
discontinuous low-lying alhiviated valleys occur along the 
eastern (East Coast ground-Water province) and western 
(West Coast ground-water province) sides of the island and in 

part of the interior anterior ground-water prov
ince). The physiography of Puerto Rica's semiarid South 
Coast ground-water province is highlighted by a steep-faced 
mountain front and thin soil cover on the lower mountains 
and foothill areas. Coastal plain foothills in the western half 
of die South Coast ground-water province are incised by allu
vial-filled stream valleys along the Rfos Tallaboa, Macand 

•

Guayanilla, Yauco. and Loco. In the Bahfa de Guayanilla 
p3' the aIluviaI ̂ Heys of Macand-Guayanilla-Yauco coa-

s, 1948). 

tesce to form a low-lying plain that is about 8-km-wide (pi. 
2A), A fan-delta plain, formed by several large and small 
fans, extends 70 km eastward from Ponce to Partitas and var
ies from 3 to 8 km wide (pi. M). The southern plain slopes 
gently coastward (1 to 6 meters per kilometers [m/km]) near 
the coast but at a steeper gradient (4 to 8 m/km) near the apex 
of the fans, A narrow coastal zone separates die plain from 
the Caribbean Sea. Bedrock hills, or cerros, protrude the 
plain in several localities. Mountain streams that enter the 
southern plain are comparatively straight and have incised 
deep valleys m the lower mountains and foothills. Recent 
erosion by the trunk streams where they enter the plain has 
resulted in different degrees of fanhead incisement 

Trunk streams that traverse the fan-delta plain display a 
straight to slightly sinuous channel morphology. For exam
ple, the stream that drains the Salinas fan. the Rio Nigua at 
Salinas, is relatively straight and extends southwest from the 
fan apex. A similar channel morphology is present along the 
Rio Coamo that drains the Coamo fan delta. Several of the 
fans that lie to the west are drained by two streams, which are 

@ 
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fairly straight where they enter the fan-delta plain, but 
develop a sinuous to meandering pattern as they extend coast-
ward. Prior to being channelized for flood control, the con
fining channels of these western streams iwanw 
distributaries and were lost in the distal coastal lowland areas 
allowing water to spread out as sheetflow. 

Carbonate rocks of the North Coast ground-water prov
ince form the caprock of intensely karstified, northward-dip
ping cuesta slopes. Northern cueseta slopes conform to the 
gentle northward dip of beds and have been greatly 
by processes of karstification. Differential erosion of these 
carbonates has created a belted series of steep, south-facing 
scarps that range in height from 10 to400 mand are scal
loped or indented by blind valleys. The Lares cuesta scarp 
(Monroe, 1976, p. 19), the southernmost of the three east-
west trending cuesta scarps, is nearly continuous and trappa
ble for 100 km. Karst features are widely- and well-distrib
uted within the North Coast ground-water province and 
documented in reports by Lehmann (1954), Gnrnee (1967, 
1972), Thrailkill (1967), Birot and others (1968), Blume 
(1968,1970), Moussa (1969), Miotke (1973), Monroe (1976, 
1980), Guisti (1978), and Troester and White (1984). 
lution along a poorly defined fracture system and m«« trans
port have contributed to die wide variety of karst relief 
features. Positive relief structures of the North Coast ground
water province include cone and tower karst. Negative relief 
structures include fracture-controlled zanjones, closed sink
hole depressions or dolines, and dry valleys. Cave collapse 
locally reveals an extensive, subterranean river system. With 
the exception of die Rfo TanamS caves, Rfo Camay cave, the 
Quebrada Infierao cave system, and the Rfo Encantado cave 
system (near Florida), however, most Puerto Rican caves 
have not been surveyed. 

East Coast and West Coast ground-water provinces of 
Puerto Rico (figs. 2,3) are indented by several alluvial val
leys. The low-lying Humacao and Naguabo Valleys of the 
East Coast ground-water province are drained by several 
streams whose headwaters lie in the foothills and mountains 
of the Sierra de Cayey or Sierra de Luquillo. Both valleys are 
surrounded by steep-faced slopes and separated by a ridge 
that rises more than 90 m above the valley floor. A third allu
vium-filled valley, the Yabucoa Valley, lies south of the Nagu-
abo-Huriiacao area. Alluvium-filled valleys of the West Coast 
ground-water province include those drained by the Rfo Gua-
rajibo, Rfo Grande de Afiasco, Rfo Culebrmas. Rfo Yagiiez. 
and Lajas Valley Surrounded by dissected hills and ridges, 
the valleys are low-lying and narrow with the alluvial surface 
of the valley floor rising from the coast to no more than 60 m 
above sea level. The Lajas Valley (Valle de Lajas) is rela
tively narrow (1.5 to 9.5 kpi) and low-lying and extends 
29 km in a nearly east-west direction. Foothills surround the 
valley on the northern and southern sides, rising nearly 300 m 
above sea level. Alluvium represents the principal aquifer in 

the Ulterior ground-water province and is located in the cast-
central pan of the bland. Alluvial deposits underlie a 91 knr2 
area in this valley. 

PUERTO RICO'S OFFSHORE ISLANDS 

The principal offshore islands of Puerto Rieo include Isla 
de Vieques and Isla de Culebra that lies to the east, Isla Mora 
and Isla Desecheo that are to the west. A generalized geo
logic description follows. 

tela de Vieques 

Vieques, largest of Puerto Rico's adjacent islands* is 
located 14 tan east-southeast of Puerto Rico's eastern coast, 
Vieques is approximately 23 tan long, but no more than 5 km 
wide. The island's central ridge trends east-northeast with 
the altitude of its summit nearly 300 m above sea level at 
Monte Pirata (fig. 4). The central ridge is asymmetric, with 
northern slopes steeper than the south. The island's land sur
face is hilly, but includes two alluvial valleys, the Esperanza 
and Resolttctoh alluvial valleys (fig. 4). The island of Vieques 
is underlain by highly weathered, plutonic rocks (dominated 
by granodiorite and quartz similar to the San 
Batholith in eastern Puerto Rico) and marine voleaniclastic 
rocks of Cretaceous age (Learned and others, 1973; U.S. 
Department of Defense, 1980). These older rocks are over-
Iain by limestone of late Tertiary age in several localities, 
most notably along the northern coastline near Desembarcad-
ero Mosquito, Puhta Salinas on the eastern peninsula, rod in 
isolated areas between Esperanza and Ensenada Honda on the 
southern coast. Alluvial deposits, consisting of sand, silt, and 
clay lie within the narrow (0.5 to 1 tan wide by 5 to 6 km 
long) Esperanza alluvial valley on the south-central coast of 
Vieques. Alluvial fan deposits fringe the north side of Monte 
Pirata and coalesce to form Resoluci6n alluvial valley '"cnfrd 
on the northwestern coast (McGuinness, 1945). Reported 
thickness of the alluvial section in Esperanza alluvial valley 
near Ensenada Sombe is 27 m. Geophysical studies in die 
Resolution alluvial valley area indicate alluvial deposits are 
less than 30 m (Tories-Gonzalez, 1989). 

Isla de Culebra 

The island of Culebra is approximately 27 km east of 
Puerto Rico and 9 tan north of Vieques (fig. 1); the island 
encompasses an area of 28 km2. Hie island rises to a maxi
mum altitude of only 195 in with ridge crests that average 
from 75 to 175 tn in altitude. Culebra is underlain by volca
nic, voleaniclastic, and dioritic rocks of Late Cretaceous age 
(Donnelly, 1959). Some minor alluvial deposits of silt, clay 
and some sand and gravel are located in major stream valleys 
near the coast (Jordan and Gilbert, 1976). Bedrock is 
exposed at land surface in 50 to 70 percent of the island and a 
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ley and form a low foothill ridge with a maximum altitude of 
246 m; the northern side of the valley is flanked by dissected 
hills and ridges that rise to altitudes of 200 m. Lajas Valley, 
open at its eastern and western ends, drains to GuSnica valley 
and Bahla de Boqueron, respectively. Ephermeral streams 
drain from the north and south and once fed three large 
lagoons. The two easternmost lagoons have been drained for 
agricultural purposes, while Laguria Cartegena in the western 
part of the valley is maintained as a wildlife refuge. 

Upland areas adjacent to Lajas Valley are underlain by 
Cretaceous and Tertiary volcanic and volcaniclastic bedrock 
and minor limestone beds. Cretaceous to Jurassic serpen-
tinitp., amphibolite, and siliceous chat. However, the distri 
bution and character of bedrock units that underlie the clayey 
alluvium of the central valley is poorly known, largely due to 
scattered well control. Limestone strata that represent poten
tial aquifers underlie the central part of the valley and are 
possibly equivalent to irregularly-distributed sequences of 
Cretaceous limestone strata exposed along nearby foothills. 
West of Laguna Cartegena, clayey alluvium overlies a car
bonate-clastic sequence that could be equivalent to nearby 
outliers of the Juana Diaz Formation and Ponce Limestone. 

Alluvial deposits of Lajas valley range are 60 to 90 m 
thick and consist mostly of clayey silt, interspersed with 
stringers of sand. Deposits of sand and gravel me restricted 
largely to several small alluvial fans located on the perimeter 
of the valley. Clayey silt underlying the central part of the 
valley is distal fan or lacustrine in origin. 

The Aflasco "Wiley (39 km2) (figs. 2,3) and the Guanajibo 
Valley (34 km2) are among the largest alluvial valleys of the 
West Coast ground-water province. The Aiiaseo Valley, 
drained by two streams, is formed by a low-lying alluvial 
plain having a maximum altitude of 15 m above sea level and 
is surrounded on three sides by hills and mountains. The 
east-southeast trending Guanajibo alluvial valley lies south of 
the Aflasco Wiley and north of Lajas Valley. The 22-km-long 
valley is 1 to 4.5 km wide and is drained principally by Rfo 
Guanajibo. Two small alluvial fans border the north side of 
the valley, formed and fed by tributary streams. 

The vertical sequence of stratigraphic units within the 
Guanajibo and Aflasco Valleys suggest that both contain a 
similar geology. In both valley areas unconsolidated alluvial 
to marginal marine deposits are underlain by clay and lime
stone of Pleistocene(?) age that, in turn, unconformably over
lie volcaniclastic bedrock. Alluvial deposits in the Aflasco 
Valley consist of clay, minor sand, and occasional channel 
gravel; clastic nonmarine deposits grade coastward to beach, 
dune and maTsh deposits of clay, silt, sand and skeletal car
bonate debris. Alluvial deposits are locally 45 m thick with 
coarse-grained detritus forming 15 to 30 m-thick beds. A 75 
m-thick zone of hard, dense clay interlayered with 15 m-thick, 
soft limestone beds of Pleistocene(?) age underlies alluvial 
deposits of the Aflasco Valley; the underlying bedrock floor 

occurs at depths of 100 m below sea level (Dfaz and Jordan, / 
1987). In the Guanajibo Valley, alluvial deposits consist of 
sand, gravel, and clay reported to be, in some places, 30 m 
thick. An approximately 50 m-thick limestone unit of Pleis-
tocene(?) age separates alluvial deposits, and unconformably 
overlies volcaniclastic and volcanic bedrock. 

GEOLOGY OF THE EAST COAST GROUND
WATER PROVINCE OF PUERTO RICO 

Ridges and mountains of Puerto Rico's Bast Coast 
ground-water province (figs. 2,3) are flanked by a discontinu
ous plain of alluvial fan fanglomerates and floodplain allu
vium that infill several incised stream valleys and grade 
coastward to lagoonal, swamp, and beach deposits. These 
valleys are, in turn, underlain by Cretaceous volcanfclastics 
and Tertiary intrusive and extrusive volcanic rocks akin to the 
adjoining highlands. The alignment of the alluvial lowland 
areas and intervening highland ridges indicates that bedrock 
topography is probably structurally-controlled. Upland 
stream linearity, trellis or rectilinear drainage patterns, shape 
of the alluviated valleys, and die configuration of buried bed
rock surfaces all strongly reflect joint and fault control. 

Alluvial floodplain deposits of unconsolidated, poorly 
sorted to moderately well-sorted, thick bedded sand, gravel, 
and clay form a 35-m-thiek Piedmont plain in the Rfo Fajardo f 
valley (Briggs and Aguilar-Cortes, 1980). Sandy lime mud v 
and organic clay deposited within a mangrove swamp and 
pebbly, coarse to fine-grained carbonate and terrigenous sand 
separate alluvial plain deposits from Sonda de Vieques. 
Twenty-five m-thick fanglomerate deposits of poorly- to well-
sorted, clay to boulder-size detritus dominates much of the 
coastal area between the Rfo Fajardo floodplain and Naguabo 
(M'Gonigle, 1978). 

The Humacao-Naguabo alluvial area encompasses 
approximately 39 km2 (figs. 2,3). Infilled with clay, silt, and 
«and deposits, the Humacao alluvial valley is formed as a 
broad triangular-shaped valley and plain that widens coast
ward. Fanglomerate deposits fringe the edge of the valley 
with coastal marsh and beach deposits lining the coastline. 
The thickness of alluvial deposits can exceed 50 m near the 
coast (Graves, 1989). 

The Yabucoa Valley (31 km2) is a broad, 23-km-wide by 
33-km-long valley incised into the granodiorite of the San 
Lorenzo Batholith (figs. 2,3). Boulder- to clay-size alluvial 
fan fanglomerates dominate the landward margin of the val
ley, but in the central part of the valley these sediments grade 
to alluvial plain deposits of stratified, poorly consolidated 
sand, silt, clay, with scattered pebbles and boulders. The 
thickness of the alluvial deposits is reported to be as much as 
100 m, but usually averages less than 50 m near the coast 
(Robison and Anders, 1973; Rodgers, 1977). The Rfo Maun- f 

© 
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ALLUVIAL VALLEY AQUIFERS OF THE SOUTH COAST 

Boulder- to sand-size sediments form the principal water
bearing units within alluvial and fan-delta deposits of the 
Rfos Tallaboa, Guayanilla, Yauco, Macani and in the Gudmca 
allu vial valley area. Recharge to the aquifer is principally by 
stream and irrigation ditch seepage (McClymonds, 1967; 
Crooks and others, 1968) with minor recharge occurring from 
infiltration of infrequent precipitation that is usually short in 
duration (Quifiones-Aponte, 1986b). Ground water within 
the different alluvial valleys occurs mostly under water-table 
conditions; local artesian conditions also are reported and 
probably due to stratification of silt and sand-to-boulder sized 
material. Core data are not currently available within the 
coastward portions of these alluviated/fan-delta valleys. It is 
likely, however, that vertical stratification of coarse- and fine-
gramed bedded units also occurs here, possibly similar to that 
present within die South Coast aquifer. Ground water is 
available locally from volcanic and volcaniclastic, fractured 
or weathered bedrock, or both, or from caverous limestone 
sequences that underlie die alluvial sequences. 

The estimated hydraulic conductivity for alluvial deposits 
within the Yauco alluvial valley aquifer ranges from 4 m/d 
near the coast to 60 m/d in upland channel areas (Bennett, 
1976). Estimates based on simulation (Quifiones-Aponte, 
1986b) indicate that transmissivity within the Yauco alluvial 
valley ranges between 1,400 to 2,300 square meters per day 
(m /d) in the upland valley and diminishes down valley. 
Transmissivity in the midfan and distal part of the fan-delta 
plain range from less than 10 to 900 m2/d (fig, 53). If a direct 
correlation between estimates of specific capacity and 
hydraulic conductivity is assumed, coarse-grained deposits 
within the Guayanilla and MaeanS fan deltas are probably 
less permeable. Specific-capacity estimates in the Guayanilla 
and Macand alluvial valleys range from 1 to 10 liters per sec
ond per meter t(L/s)/m] drawdown as compared to the 
upstream parts of the Yauco which ranged from 1 to more 
than 21 [(L/s)/m] of drawdown. Higher conductivities within 
the Yauco alluvial valley as compared to the Guayanilla and 
Marand alluvial valleys are attributed to a slightly larger 
drainage basin size and the narrower upland channel width. 
Such features may result in higher floodfiow velocities and 
transport of coarser bedload. The transmissivity of alluvium 
within the GuSnica alluvial valley is reported to range from 
100 to 7,500 m /d; the hydraulic conductivity of the aquifer is 
reported to range from 20 to 220 m/d (McClymonds, 1967). 

THE PONCE-JUANA DlAZ AQUIFER 

The Ponce-Juana Dfaz aquifer is most productive where 
buried beneath the fan-delta plain near Ponce or beneath allu
vium in the Tallaboa-Gudnica area. In these areas, alluvium is 
relatively permeable and recharged with ground water, low in 
dissolved solids and undersaturated with respect to calcite. 

Monroe (1976, p. 14) reports that the only part of die Juana 
Dfaz Formation that exhibits karstic dissolution and cave 
development is within die reef tract sediments of the formation 
that are south and southwest of Penuelas. Cavernous lime
stone .was reportedly encountered in wells drilled in proximal 
and midfan arras erf the Portugdez-Bucanfi and Capitanejo fan 
deltas; these permeable limestone units are probably associ
ated with fracturing and jointing of beds by nearby faults. 
Cavernous limestone porosity also was reported in the Guaya
nilla-Yauco area; wells that penetrate the limestone strata 
reportedly yield 8 to 63 L/s (42 L/s average) (Crooks and oth
ers, 1968). 

Although there are limited occurrences erf cavernous lime
stone reported in some localized areas, extensive di«ftintion 
wirfun die Ponce-Juana Dfaz aquifer has not developed not
withstanding periods of subaerial exposure from the end erf the 
Oligocene to Hotocene time. Frost and others (1983, p. 82) 
suggest three factors that could have effectively reduced the 
opportunity for solution diagenesis with the reef deposits of 
the Juana Dfaz Formation: (1) meteoric waters were captured 
by sandy alluvial ami nearshore deposits as they moved down-
gradient; (2) reef deposits were overlain and diagenetically 
sheltered by poorly permeable forereef and island slope mud; 
aid (3) lime mud, internal sediment, and cementation reduced 
the original depositions! porosity. Arid to semiarid elimatir 
conditions that have prevailed on Puerto Rico's south coast 
since Pliocene time could have also contributed to the lack of 
dissolution within the reef tract deposits of the Juana Dfaz For
mation, Conglomeratic beds in the Juana Dfaz Fotmation, 
probably deposited as part of an early Oligocene fan-delta 
sequence; consist of bedded cobble- to sand-size mgn^a] 
Despite their conglomeratic nature, they are not considered a 
reliable source of ground water. Intergramilar voids of the 
conglomeratic Juana Dfaz Formation are infilled with par
tially-cemented sand and sift, effectively reducing porosity and 
permeability within the aquifer. For the most part, KniMtnne 
strafe within the Ponee-Juana Dfaz aquifer also do not repre
sent iraportam water-bearing unite (K<1.5 m/d). Secondary 
permeability within the aquifer is only locally well-developed 
due to dissolution along fracture and fault zones that lie buried 
beneath unconsolidated clastic deposits of Quaternary age. 

THE WEST COAST GROUND-WATER PROVINCE 

Sandier beds within silt- and clay-dominated alluvium and 
minor underlying limestone beds represent the principal water
bearing units within Lajas Valley. Igneous and volcaniclastic 
bedrock unite that extend beneath the valley are poorly perme
able; wells located on the valley sides and tapping weathered 
bedrock are reported to yield about 1 L/s. Irregularly-distrib
uted limestone rock of Cretaceous to Tertiary age exposed in 
the foothill areas is believed to extend beneath the Lajas Valley 
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alluvial cover (Anderson, 1977). This limestone aquifer, 
which is as much as 12 to 15 m thick, underlies a large area in 
the central part of Lajas Valley. Eighteen wells tapped the 
limestone bedrock during the 1920's and 1930's and were 
reported to yield 30 to 130 L/s; however, these wells were later 
abandoned due to the toxic effects of mineralized water 
(greater than 300mg/L chloride concentration) on crops 
(Anderson, 1977, p. 32). Ground water within the Lajas Val
ley aquifer occurs under confined and unconfined conditions. 
Unconfined conditions generally occur along valley sides 
where alluvial deposits are most permeable, and die outcrop
ping limestone bedrock has been exposed to dissolution pro
cesses. Ground water within the central part of the valley is 

by clayey, poorly permeable, distal fan or lacustrine 
deposits, or both. TYansmissivity is reported to range from 60 
to 3,000 m2/d. Well yields from die alluvial deposits are 
reported to range from 032 to 43 L/s (Graves, 1991), but may 
yield 10 to 60 L/s where screened in both alluvial and underly
ing limestone units (Anderson, 1977). 

Water-bearing strata within the Anasco alluvial valley 
aquifer are comprised of sand and minor gravel. However, the 
Anasco alluvial valley aquifer is poorly permeable and domi
nated by fine sand- and silt-sized sediment, reportedly yielding 
less than 93 L/s (Dfaz and Jordan, 1987). However, an under
lying, interlayered limestone-clay sequence also saves as a 
source of ground water. One well, developed in a I5-m-thjck 
limestone bed having an estimated transmissivity of 200 m /d, 
reportedly yields 32 L/s. 

Bedded sand and gravel alluvium and an underlying lime
stone sequence compose the Guanajibo alluvial valley aquifer. 
However, fractured andesitic tuff and tuff-breccia along the 
southwestern edge of the valley also function as important 
local sources of ground water. The reported transmissivity for 
wells penetrating both alluvium and limestone ranges from 60 
to 560 m2/d (Colfin-Dieppa and Quinones-Marquez, 1985). 
Two wells screened in die fractured bedrock aquifer have 
transmissivities that range from 150 to 1,020 m /d. Well per
formance data indicate that the maximum yield of 7 wells 
screened in alluvium and limestone ranges from 5 to 70 L/s. 
Two wells screened in an adjoining fractured bedrock aquifer 
reportedly yield 12 to 25 L/s. 

ALLUVIAL VALLEY AQUIFERS OF THE EAST 
COAST GROUND-WATER PROVINCE 

Coarse-grained (sand- to boulder-size) fanglomerates and 
alluvial plain deposits function as principal water-bearing 
units of die East Coast ground-water province. For the most 
part, East Coast ground-water province alluvial aquifers are 
unconfined with recharge to the aquifer originating by stream 
seepage or entering the system through buried, weathered, or 
fractured bedrock. In coastal areas, discontinuous lenses of 

coarse sediment are interbedded with less-permeable silt beds. 
Assuming that areas of greatest hydraulic conductivity reflect 
highest concentrations of sand and gravel, coarse-grained 
deposits are probably centered along the axis of the principal 
streams that drained the valleys. 

In the Fajardo area, the most prolific aquifers are located in 
the upper part of the alluvial valley, where recharge can be 
induced from flowing streams (G6mez-G6mez, 1987). In the 
Humacao-Naguabo area, the aquifer is characterized by 
coarse-grained alluvial valley-fill sediment and an underlying 
6-m-thick weathered bedrock zone (Graves, 1989). A weath
ered bedrock zone underlies alluvial deposits in the Maunabo 
area, but is relatively thin and not a reliable source of water. 

The hydraulic conductivity of Maunabo Valley alluvium 
reportedly ranges from 30 m/d along the course of the Rfo 
Maunabo, to 15 to 23 m/d along its major tributaries (Adol-
phson and others, 1977). In the Yabucoa Valley, estimated 
transmissivity of alluvial deposits ranges from 93 to 650 m /d 
with hydraulic conductivity ranging from 3 to 9 m/d. Inter-
stream and colluvial deposits are least permeable (3 m/d). In 
the Humacao-Naguabo area, aquifer test data collected from 
two wells screened in the alluvial aquifer indicate flat trans
missivity of the alluvial aquifer ranges from 56 to 74 m /d. 
The transmissivity of alluvium and underlying fracture 
weathered bedrock is reported to be 186 m2/d (Graves, 1989). 
Transmissivity values were calculated also from specific 
capacity data for three wells completed in alluvium; on the 
hooic of these data, transmissivity of the aquifer is reported to 
range from 65 to 140 m2/d. Specific capacity data were col
lected from two wells completed in weathered bedrock; trans
missivity of the weathered-bedrock aquifer is reported to 
range from 56 to 84 m2/d. The hydraulic conductivity of 
weathered bedrock underlying Maunabo Valley is approxi
mately 13 mtf. The clay-and-silt dominated lithology of East 
r-nast ground-water alluvial valley aquifers limits the yield of 
water to wells. Wells screened in the alluvium of the Huma-
coa-Naguabo are reported to yield only 2 to 6 L/s with higher 
yields (as much as 11 L/s) reported in wells completed in allu
vium and underlying fractured bedrock. Wells screened in the 
alluvium of the Maunabo alluvial valley are reported to yield 
1.3 to 38 LA. 

ALLUVIAL VALLEY AQUIFERS OF THE INTERIOR 
GROUND-WATER PROVINCE 

Ground water within the Caguas-Juncos alluvia! aquifer 
occurs largely under unconfined conditions and is hydrauli-
cally interconnected with streams that cut across the valley 
(Puig and Rodriguez, 1993). Coarse-grained beds of bonlder-
to sand-sized deposits function as the principal water-bear
ing zones in the Caguas-Juncos aquifer. Well yields in the 
Caeuas-Juncos alluvial valley are reported to range from 03 to 

(3) 
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Description of Study Area 

The area under consideration is located in the municipio of San GerraSn in southwestern Puerto 
Rieo and is part of the Rio Guanajibo flood plain (figure 1). The study area lies within the 
eastern part in its narrowest portion. The Rio Guanajibo flood plain within the study area is 
United to the north and south by highlands of predominantly igneous rocks and serpentinite. The 
land-surface elevation of the flood plain within the study area ranges from about 157 feet above 
mean sea level (ft amsl) in the eastern margin to about 98 ft amsl in the western pail The long-
term mean annual rainfall for 65 years of record (1948 - 1973) is 57.43 inches at the National 
Weather Service station, San German 4 (http://cirrus.dnr state.sc.us/cgi-
bin/sercc/cliMAIN.pl?pr8757). Minimum monthly rainfall typically occurs in February (long-
term average of 1.70 inches) and maximum monthly rainfall in September (long-term average of 
9.21 inches). The mean annual temperature at this station for the same period of record indicates 
a maximum annual average temperature of 89.5°F and minimum annual average of64 8 °F 
^T8;Q1?cSnp?a?Ure data ijldicates ̂  hi^t monthly average temperature occurs in 
July (y l .5 F) and the minimum monthly average in February (60.4 °F). 

Figure 1. Study area, San German, Puerto Rico 
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Geology 

^ The geologic units exposed in the study area or presumed to lie in the subsurface are 
from oldest to younger the following: Serpentinite or seipentinized peridotite of Upper Jurassic 
and Lower Cretaceous age or older, the Mariquita Chert of Upper Jurassic and Lower Cretaceous 
with rare amygdular basalt and silicified limestone, the Sabana Grande formation of Middle 
Cretaceous age consisting mainly of andesitic tuff and conglomerate with minor basaltic lava and 
breccia, and an unnamed unit of altered volcanic rocks of presumably Cretaceous age 
(Volckmann, 1984). This sequence of Upper Jurassic and Lower Cretaceous rocks are shown 
undifferentiated in figure 2. The Upper Jurassic and Cretaceous rocks are overlain by colluvium 
1*01^ ™ ? deposits of Quaternary age made up of sand, clay, and gravel (Volckmann' 
I i j pper lurassic 811(1 Cretaceous rocks in the study area have been highly folded and 
faulted. Depth to the rock basement within the valley alluvial deposits in the study area is 
generally less than 100 ft as determined from examination of available water well lithologic logs 
and data from Col6n-Dieppa and Quifiones-Marquez (1985) (see Appendix 1 for lithologic logs 
of wells within and near the study area). 

• - . • ' - "^N.. •J V 1 . * • i • i t 

•fhesr™.- i * i» ••*<?• ? v.?v 
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. . ... ^ •? *'•* ' >. -c£, I »r»«/! tc42w:H3i SOX* ffsywVje t'MBriUXU 182" .. ' y ... 
i " 

Figure 2. Generalized geology of area of concern 
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Hydrogeology 

The aquifer within the study area is part of the Rio Guanajibo Alluvial Valley Aquifer located 
in southwestern Puerto Rico. The aquifer is contained predominantly within the poorly to 
moderately consolidated deposits of sand and gravel of alluvial origin. The colluvial deposits, 
because of their higher clayey and silly content, are less permeable and, thus, poor water
bearing units. The ground-water bearing potential of the underlying rocks of Upper Jurassic 
and Cretaceous age is minimum, except where these may be highly fractured and weathered. 
Ground-water flow occurs under semi-confined and unconfined conditions. Unconfined 
conditions predominantly occur in the eastern part of the study area, including the sub-urban 
areas overlying unconsolidated deposits in San German, and results from the much shallower 
basement and reduced thickness of surficial clay and silt. Hie Occurrence of semi-confining 
conditions within the unconsolidated deposits generally increases west of the town of San 
Germin as the depth to basement and thickness of both surficial and subsurface clay and silt 
strata increases. 

Ground-Water Flow and Hydraulic Properties 

The general ground-water flow direction in the study area can be inferred from the 
potentiometric-surface map developed by the USGS as part of an assessment of the water 
resources of the Rio Guanajibo Valley conducted during 1979 and 1980 (Colon-Dieppa and 
Quifiones-Marquez, 1985). However, the potentiometric-surface map from Col6n-Dieppa and 
Quifiones-Marquez (1985) was developed to show the regional ground-water surface gradient 
in the Rio Guanajibo Alluvial Valley. The drainage of the aquifer by the Rio Guanajibo should 
be similar to conditions in the Rio Gurabo alluvial valley. The Rio Gurabo alluvial valley 
aquifer in the vicinity of the University of Puerto Rico Gurabo Agricultural Substation is 
similar to the Rio Guanajibo alluvial valley aquifer where relatively impermeable bedrock 
units bound the aquifer along its longitudinal axis (Plate 1 in Puig and Rodriguez, 1990)(see 
Appendix 2 - section of potentiometric surface map of the Rio Gurabo valley in vicinity of the 
Gurabo Agricultural Substation) . In these conditions the aquifer is drained by the river and the 
potentiometric surface contours are significantly v-shaped upstream. In general, the 
predominant movement of groundwater in the Rio Guanajibo alluvial valley upstream from 
San German should be preferentially toward the course of the Rio Guanajibo (figure 3) In 
addition, the northward flowing tributary streams to the Rio Guanajibo would act as aquifer 
drains Depth to water level ranges from stream level at the Rio Guanajibo to about 15 ft at 
higher land-surface elevations. 
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Figure 3. Generalized distribution of the potentiometrie surface in the Rio Guanajibo valley 
near San German [the potentiometrie contours shown take into consideration the effectiveness 
of the Rio Guanajibo on aquifer drainage (modified from Col6n-Dieppa and Quifiones-
Marques, 1985) 

Estimates of the transmissivity of the aquifer within the study area are scarce. Data available 
indicate that it is significantly less than in the lower reaches of the Rio Guanajibo Alluvial 
Valley aquifer due to the reduced thickness of the unconsolidated deposits, and may be in the 
range of 500 to 1,000 feet squared per day (ft2/d) (Coldn-Dieppa and Quifiones-Mdrquez, 
1985, Anders, USGS written comm.. 1968). This would be equivalent to hydraulic 
conductivity values in the range of 5 to 10 feet per day (ft/d). The higher values are in the 
alluvial sands and gravels in the narrows near San German. 

Annual net rainfall recharge to the aquifer within the study area may be less than one inch per 
year (about 0.77 inch/year) as estimated from stream low-flow gain from the vicinity of Sabana 
Grande to San German. The net aquifer recharge estimate is based on the Q7-10-yr (the seven-
day 10-year streamflow statistic) obtained from studies conducted in the early 1990s (Santiago-
Rivera, 1996; Appendix 4). The 7 day-lOyr flows are feirly close to the Q98 flow-duration 
characteristic (flow equaled or exceeded 98 percent of the time). The Q98 flow duration statistic 
has been used as a good estimate of net ground-water recharge (G6mez-Gomez and others, 
2001 ).This recharge to the aquifer within the study area is entirely from infiltration of 
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rainfalLDischarge from the aquifer within the study area is to public-supply wells, seepage to 
the Rio Guanajibo and evapotranspiration. The water for human use is provided by public-
supply sources operated by die Puerto Rico Aqueduct and Sewer Authority (PRASA) At 
present (December 2006), the public water-supply wells (PRASA wells) are inactive. 
However, withdrawals from public supply wells in the vicinity of San German may have been 
as much as 430,00Q gallons per day from the PRASA public-supply water wells Lola Ti6 1, 
Lola Ti 2 and Retire (Wanda Molina, USGS, written comm.., 2007). The PRASA wells 
located within the study area are shown in Appendix 3. As of2006, there is no reported 
ground-water withdrawal for agricultural use in the study area and there are no known 
privately owned wells within the study area for domestic use. 

The source of water, if not all, of the Retire public-supply well may be induced streamflow 
from the Rio Guanajibo, due to its proximity to the stream and the limited aquifer storage. The 
same conditions apply to the now inactive Lola Rodriguez deTid 1 and Lola Rodriguez de Ti6 
2 public-supply wells. According to a PRASA field technician, these two last wells were 
out of service because of very low yields. Possibly, the yield to these wells declined as a result 
of lowering of the streambed as part of the flood channelization Works in the Rio Guanajibo. 
This may have drained permeable sand and gravel deposits near these wells thus, reducing the 
transmissivity in the saturated zone. The relation between induced streamflow and aquifer 
storage for wells near streams is shown in figure 4 (adapted from Alley and others, 1999). 
Withdrawals from wells in close proximity to streams initially come from bank storage or the 
regional ground-water flow system but with increasing pumping time induced streamflow 
becomes the primary source of water to the wells (Alley and others, 1999; Jenkins C.T, 1970). 

Figure 4. The principal source of water can change with time from ground-water storage 
to capture of streamflow (after Alley and others, 1999). 
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Ground-Water Contamination 

wum.iiiiii.mo in nit i\.iv vjuituitjioo is noi available. 

given. 
Well Name and reference number as in Annpnrii* 1 

1. Lola Rodriguez de Ti6 1 -inactive during the past year 
2. Lola Rodriguez de Ti6 2-inactive during the past year 
3. Retiro-inactive 

Major data gaps needed to define source(s) of contamination are: 
• Potentiometric surface distribution, 
• Detailed lithologic logs of wells near PRASA wells, and 
• Water-quality data for suspect contaminants during low-flow conditions along the Rio 
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Appendix 1. Lithologic logs of wells within aud near the study area 
Name of well: PRASA Rio Guanajibo Hole depth- 71 feet 
Latitude 180518 WeU depth; 40 feet 
Longitude 670229 
Date of Construction: 07/01/1961 
USGS File Code:05-67.02-07-66 

Depth 
Interval 
in feet 

Lithologic Description 

0-3 Soil- clayey and silty with organic material (vegetative remains! 
3-7 Sand, loose, mostly coarse to very coarse grained, 

predominantly lithic 
7-15 Claystone- medium brown, soft to moderately indurate!, with 

rock fragments (probably colluvium) 
15-19 Claystone- generally as above 
19-24 Claystpne-siltstone with decomposed rock fragments * 
24-37 Claystone, yellow, moderately indurated* 
37-40 Volcanic rocks- gray, altered 

* may had resulted from weathering of basement rock or washed down from 
the highlands as colluvium 

Name of well: Central Eureka-1 Hole depth: 180 ft 
Latitude: 180729 Well depth: 100 ft 
Longitude: 670706 
Date of construction: 1937 
USGS File Code: 07-67.07-01-59 
Depth Interval 

in feet 
Lithologic Description 

0-40 Gravel-clayey 
40-42 Clay-yellow, soft to moderately indurated 
42-60 Sand and Gravel- clean (with minimum or no clay) 
60-180 Clay-gray colored 



Name of well: PRASA Santa Malta Hole depth: 101 ft 
f-atih!f'"118°»7 Well depth: not available 
Longitude: 670239 
USGS File Code-05-67.02-08-34 
Date of Construction: May 1961 
Depth interval 

in feet 
Lithologic Description 

0-1 Soil- dark brown, with vegetative remains 
1-5 Claystone and Siltstone- Yellow 

5-11 Volcanic rock-very altered (described by driller as sandy 
and decomposed rock) 

11-94 Shale-because of the underlying serpentinite, this "shale 
is interpreted as a lateritic clay (iron-aluminum rich) 
known to be the residual of the weathering product of the 
serpentinite, so common in the San German area 

94-101 Serpentinite- (described by driller as red granite)- is the 
prevalent basement rock in the vicinity and Weathers to a 
reddish color 

Name of well: PI 
Latitude: 180507 
Longitude: 67022 
USGS File Code: 
Date of Constrod 

anta de Hielo (Ice Plant) Hole depth: 60 ft 
Well depth: 20 ft 

12 
05-67.02-01-85 

don: 1948 
Depth interval 

in feet 
Lithologic Description 

0-5 Clay-brown and yellow 
5-10 Gravel 
10-60 Rpck-green (maybe interpreted as serpentinite) 



Name of well : PF 
Latitude: 180555 
Longitude: 67024 
USGS File Code: 
Date of Construcl 

tASA Cain Bajo 2 Hole depth: 65 
Well depth: 40 

U ' 
05-67.02-06-14 
ion: 11/1961 

Depth interval 
in ft 

Lithologic Description 

0-3 Soil-silty and clayey, with vegetative remains 
3-10 Gravel (dry) 
10-30 Sand and gravel 
30-65 Basement rock described as dark green-can be 

interpreted as Serpentinite that outcrops in the 
surroundings 

Name of well: PRASA Rodriguez Ti6 Hole depth: 100 
Latitude: 180507 
Longitude: 670206 
USGS File Code: 05-67.02-11-100 
Depth interval 

in ft 
Lithologic Description 

0-6 Soil-dark brown, with organic material (vegetative 
remains) 

6-10 Boulders - may be interpreted as chert and/or silicified 
limestone boulders washed down from hills in the south, 
maybe part of colluvium deposits; occurring as landslide 
deposits in die highlands south of the town of San 
German) 

10-30 Brown limestone with boulders- moderately to srongly 
silicified limestone and chert boulders with the same 
origin as above 

30-100 Serpentinite-described by driller as hard blue rock, 
predominant rock outcrop in the vicinity 
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JROM: ulXT F'fc <WA- N° : «) 

DATE: August 3,2007 

SUBJECT: PRASA Well Construction Details 

, , ouppiy wens. Also attached is a 
well. ̂  l„^ W. Rodrig^ d. Bo I <^,1.1) 
(lota II) well was not «™ikble upon reqM froT^A^Ssra S °8,. *"?*"* ̂  Ti° " 
wells, it is considered feir to assume P®* to lte Proxmutyto ̂  R<*™ and Lola I 

Based on the i ^ 
following well construction information^ obtainedT tics to Retire ami Lola L the 

MSL—feet above mean sea level 
ft. bgs — feet below ground surface 

;• S810 ">8fe'<lme°ir=3 28 fat>-

Signature/Date 
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SOURCE' 
1. 7.5 Minute Series Topographic Quadrangle: 

San German, PR. 
2. Puerto Rico Aqueduct and Sewer Authority {PRASAJ 

Map: Active and Standby Wells in Puerto Rico. 
Date Unknown. 
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IISGS Well Log 

Name of well: PRASA Rodriguez T16 Hole depth: 100 
Latitude: 180507 
Longitude: 670206 
T TSGS File Tode! 05-67.02-11-100 
Depth interval 

in ft 
Lithologic Description 

0-6 Soil-dark brown, with organic material (vegetative 
remains) — 

6-10 Boulders - may be interpreted as chert and/or silicilied 
limestone boulders washed down from hills in the south, 
maybe part of colluvium deposits; occurring as landslide 
deposits in the highlands south of the town of San 
German) 

10-30 Brown limestone with boulders- moderately to srongly 
silicified limestone and chert boulders With the same 
origin as above 

30-100 Serpentinite-described by driller as hard blue rock, 
predominant rock outcrop in the vicinity 

(S> 



REFERENCE 23 



L", 

ALL - WEATHER 
Environmental 
FIELD BOOK 

No. 550 

i.7* D,^^. 

uj°" Zo"^-°''.0«J.O6'Z3. o» 

I SjfTZ.Zcm a> V ̂  i 



|i 

ii 

ALL-WEATHER WRITING PAPER 

& 

ALL-WEATHER 

ENVIRONMENTAL FIELD BOOK 
SATx CjojJcsz*.cJr : EfP-w- oC-ok^ 

Name 

Address 

Sa* R<<«««*** O^rx) 
a.oC g.^Pi/3 Or.^e 
B a u i v  n i l  

Phone 

Project tnnKesKvO. 

^  G ^ - T * • *  j  

. • "2,sla A\ .iaJLi. QP| < Qg>X^.C>C> 

DtJJ : . S.AT3-,. JLBJLD » P P I — 

% This book Is printed on "Rite In the Rain" AH-Weather Writing Paper - A 
-•I unique paper created to shed water and enhance the written image. It is widely 
1 used throughout the world for recording critical field data in all kinds of weather. 
I For best results, use a pencil or an all-weather pen. 

SpmfKMtp*r*. f \ m:« bock' 
Pago Pattern " 

Left Paflc Rflhl Page 
rc»t,rr".A. 14" God i Item No 550 1 Rem No 550F 

Cover Options 
Potydurs Cover Fafenko»d Cover 

\ 

• tSBSJl t 

8-



Location . Date c/2. a ) 0 £ 
Project / Client ^A *j Cj$/f. 4*- &'. j t «> "T",«_/vV«.«. y/ 

LLl..M£B __ 

-. i-Ay sj..-*c.. J,r?c... £j<u£ 4-tr 
1 I j :' i 

.j.i../Wj._v\..j is £«/>*!*• u^lk 4^. .p.lfe&WjM-

_J2£ .. .bail! -U.«ifA±KA. .f^ylj^*>VdC 

....̂ 5,-v^. .^....pjOtiA.jdptey. U4r--..XLjfel! 
— 

^J>E.Ji>/.c i4_ /^r.£> 

• f -
I 

Isfc-AEL.. 

£\if./*r ^af-R /./« f>£ ¥ 
i k-.tr!- ?j>* P. ... 

•u. »iI«a. y»a< i»wl * j« i»ly C*$jL. 

S'utW-Sju.,t-e/~ (sr\ • 

&tC^ 

O o 

ofr- ? ' 

( 7  t >  v ^ t — f  
jfeu. ...L*kJ. 

<jb 
-fetl.../: 

tw^Sr.. 

4e.-&s~ 
.C^-^sfi-J$C3__S^ 4..JL k..X.A... _iL lL.A. Jl,_ 

-5=r2siL_.t!> 

-

A-1 6 rt. 

Mcl=.̂ . 

&£>&.— ? : £ _ . .  — u - j o j g  c < _ _ d L L ^ : f o » / j  

.jjCiJL̂ - ^ tH A-1|IAui ̂  

liLrJLk .-4--Ll#.ry^L 

» P 3 T  

11 . , | 

kPC . iAj*%..k?../LtZ | 

f c . t +  -  -  " j  - r  >  

L4-~^k^ Cs& 
ZzijJLZJC... _£*! J.i cki i~c*s 

- 1~&o H- C c ^e> 
/fSJLfpflsU tx Jf> 

J 

p — f < > _ f ;  /A . < Z. 
t% I ' 

© 



jcation (gg^u- 'v'  a PL Date >j'2^bjb I 

ojectI Client (arp\**+/ f i le D. /^ ^rJ .T^'f »K--f / 

C^.<. B f k  -

OP c .11  'OV J Ir*. Sc 6-v^ / »  <P '  1 r* 
<) 

t u L trl 
•w< 

*: 

1 
0 

7¥t ?/W« \! *f1i 

if(T\ IT? 
>%ft 

A-*4a 

Pk ? of CH cAi 4 ?Ar- C1*/ >1 

-S* I ^ J -o 1 
y 

0 /t\f l« / £  - 6 * •0 I i< C-J lie 1 A ?<»/ ft 

~iv piA iK-C. v^V" -K 1-* • •-j-'t &t 
'/ t rf i t- YT: — 1 LA,  

r 
<-uil fh ,u4 t  

—#— 

£.& 
r*- * 

A i r f« / i  /«•/ * f " Tto T: "Tin ? .  

(? i*if. S*, tc-e (1 t 

t 
CL i~a> AC, »/*($ y. 

r> * V L»! "A". IP t 

r " 
.JOS t * "H-

«.V- o7 <rr (3 1 f R/ -Ja yd v>«/* N / i^rt 1A> t— 

p & fy 
1 

0. r- 1* 1 <x 
u V j 

"Q c 1> 
-—iA 

a4 
* w\Jk 
i tT" 

Lr^ 

'pbmt4 >Ji«* P- j . V 

Hoi  L — (*'* ^wi M> 1 c< ».r ) 
r M 

—1 

I^T. « Hs r - ,  A/ £ •H7 r - 1 ' <L c ̂  

- 4 4 r »p_i Pn fk 2L. 

A) TL " - ,P 

i ^ 

> * *0 n" > «f 
7 

ft 4 A-i- pl , <*-
s 

,«=U 0 ' /» t X ^q-It »• 

H | r? /» » 4- r> *- I p £ Cv 1W CP 
A 

A-l 5 >\-£ 

-1 ;  Cvi ~2L -T»V ?h u» U 2 !Z 
• » 

i/i, i / " 6 -(,W X CM iJ t JL 

i •h i'<J 

4l-^0 



4 
Location S>f\ U (jQj 

?< Date s"f? 

Project / Client _ £* G?s S\ te> Z7, / c » 
-  a / .  e p y \  

' 'tjdj .tirfi. VA«.k.|ck f _ >ft>wcj& ftiU -r. (&4-J-4 

•  • • I . - - M  f 1 _ £L. L^.. t>„ 

!  ̂  b . ;  

LL-JL^ Mi _; 2D&syh^!-t»!>^-

^r/^L> «sjs "j b vy^ 

tfei - 6 

«>o^> 

~. CJlIq. l 

fe4/h.k/kii L.r..<Gi ...£4®. 

c?x. -^.^i_.4.2L_...... 
y_.6X»£.?f >8 +0 0UC2-

1 ~ • - •• —T rfJ • - ---— 
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AND ELECTROLYTIC CONDUCTIVITY DETECTORS IN SERIES 

gr.DPF. ANT> APPLICATION 

1 i This is a general purpose method for the identification and simultaneous 
measurement of purgeable volatile organic compounds In finished 

source water, or drinking water in any treatment stage The method  ̂
. 1Q tn n w«rfe ranee of organic compounds, including tne iou 

WhltaethSe disinfection byproducts, that have sufficiently high volatility and 
l o w  w a t e r  s o l u b i l i t y  t o  b e  e f f i c i e n t l y  r e m o v e d  f r o m  w a t e r  s a m p l e s  w i t h ^  
trap procedures. The following compounds can be determined by this method. 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-BUtylbenzene 
tert-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 

71-43-2 
108-86-1 

74-97-5 
75-27-4 
75-25-2 
74-83-9 

104-51-8 
135-98-8 

98-06-6 
56-23-5 

108-90-7 
75-00-3 
67-66-3 
74-87-3 
95-49-8 

106-43-4 
124-48-1 

96-12-8 
106-93-4 

74-95-3 
95-50-1 

541-73-1 
106-46-7 

75-71-8 

502.̂ ) 



Analyte 
Chemical Abstract Services 

Registry Number 

1.2 

1.1-DichIoroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-DichIoroethene 
1.2-DichIoropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
1,1 -Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
4-Isopropylbenzene 
Methylene Chloride 
Naphthalene 
Propylbenzepe 
Styrene 
1,1,2.2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetraehloroethene 
Toluene 
1.2.3-Trichlorobenzerte 
1.2.4-Trichlorobenzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluormethane 
1.2.3-Trichloropropane 
1.2.4-T rimethy Ibenene 
1.3.5-Trimethylbenzene 
Vinyl Chloride 
o-Xylene 
m-Xylene 
p-Xylene 

75-34-3 
107-06-2 
75-35-4 

156-59-4 
156-60-5 
78-87-5 

142-28-9 
590-20-7 
563-58-6 

10061-01-5 
10061-02-6 

100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 
95-47-6 

108-38-3 
106-42-3 

This method is applicable to the determination of total trihalomethanes and other 
voJatile organic compounds (VOCs). Method detection limits (MDLs)4 are 

dependent and v*y from approximately 
. 3.0 Pg/L. The applicable concentration range of this method is also 

compound and instrument dependent and is approximately 0.02-200 ue/L 
Analytes that are inefficiently purged from water will not be detected when 
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1.3 

present at low concentrations, but they can be measured with acceptable accuracy 
and precision when present in sufficient amounts. 

Two of the three isomeric xylenes may not be resolved on the capillary column, 
and if not. must be reported as isomeric pairs. 

SUMMARY HF METHOD 

2.1 

2.3 

Highly volatile organic compounds with low water solubility  ̂
Erfl fmrn the sample nwtrix by bubbling an inert gas through a 5 mL 

sample Pureed sza^)le components are trapped in a tube containing 
suitable sorbent materials. When purging is complete, the sorbent tube is heated 
and backflushed with helium to thermally desorb trapped sample compone 

(Section 3.14). 

2, 

(GC/MS) determination accordmg ,0 
USEPA Method 524.2 is recommended. 

such as the trihalomethanes are to be measured, a PID is not needed. 

nFFTNTTIONS 
, o . . net A nnrP analvte(s) added to a solution in known 

must be an analyte that is not a sample component 

Surrogate Anaiyte <SA> - A in  ̂

monitor method performance with each sample. 

SSrSrSSS 
prixedures  ̂trm not wtth ̂ mpie coUection'preservation. or storage procedures. 

502.20 
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3.2 
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«!ld aDu.plif468 (F°1 and FD2) - Two separate samples collected at the same 
time and place under identical circumstances and treated exactly the same 
throughout field and laboratory procedures. Analyses of FD1 and FD2 give a 
measure of the precision associated with sample collection, preservation and 
storage, as well as with laboratory procedures. 

Blank (LRB) - An aliquot of reagent water that la treated 
exactly as a sample including exposure to all glassware, equipment, solvents 
T2?7SR memfi standards' and surrogates that are used with other samples' 
215—. f hUf t  t£> determlne if method analytes or other interferences are 
present in the laboratory environment, the reagents, or the apparatus. 

Field Reagent Blank (FRB) - Reagent water placed in a sample container in the 

she condWrm* f 38 3 in 3,1 Eluding exposure to sampling 
ofth°TOFU?t' ̂ ^ Preservation and all analytical procedures. The purpose 
?n th! •determirie if method anaIytes or other interferences are prSent 
in the field environment  ̂

C!f* Sow™ (LPO - A solution of method analytes. 
^urogate compounds, and Internal standards used to evaluate the performance 
of the Instrument system with respect to a defined set of method criteria. 

"TV" ̂  *'53* °f rea®ent ™tef<° which known 
quantities of the method analytes are added in the laboratory. The LFB is 

lute a sample, and Its pmpose Is to detente wheth^ te 
methodology is in control and whether the laboratory is capable of making 
accurate and precise measurements at the required method detection limit 

Laboratoiy Fortified Sample Matrix (LFM) - An aliquot of an environmental 
sample to which known quantities of the method analytes are added in the 
laboratory. The LFM is analyzed exactly like a sample^dTte SSL V* 
dT~ whet.her the sample matrix contributes bias to the analytical results 
Heter^i ,^ concentrations of the analytes in the sample matrix must be 
etermined in a separate aliquot and the measured values in the LFM corrected 

for background concentrations. corrected 

S,toc^ Standard Solution - A concentrated solution containing a single certified 
standard that is a method analyte. or a concentrated solution of a Se ̂  'e 
prepared in the laboratoiy with an assayed reference compound. Stock standi 
solutions are used to prepare primary dilution standards, 

nUTZ ?i'lti0,n ,Standard SoIuti°n (PDS) - A solution of several analytes 
prepared in the laboratory from stock standard solutions and diluted as needled 
to prepare calibration solutions and other needed analyte solutaT 

502.a<f) 



3.12 

3.13 

3.14 

Calibration Standard (CAL) - A solution prepared from the primary diction 
standard solution and stock standard solutions of the internal standards and 
surrogate analytes. The CAL solutions are used to calibrate the instrument 
response with respect to analyte concentration. 

n, .itv pnntrol Sample (QCS) - A sample matrix containing method analytes or 
Sottionin a water miscible solvent which is used to fortify 
reagent watê or environmental samples. The QCS Is obtained1 from â soure* 
SS to the laboratory, and is used to check laboratory performance with 
externally prepared test materials. 

Procedural Standard Calibration - A calibration method where aqueous 
calibration standards are prepared and processed (e.g.. 

" s x r  « a r e  
Sdedmme calibration, Using procedural standard calibration compensates 
for any inefficiencies in the processing procedure. 

4.0 ~ TMTPRFFRENCES 

4.1 

4:2 

4.3 

Durine analysis, major contaminant sources are volatile materials m the 
laboratory and impurities in the inert purging gas and in the sorbenttrapT 
use of non-polytetrafluoroethylene (PTFE) plastic tubing. non-FTFE thread 
sealants or flow controllers with rubber components in the purging device should 
^Sded sincTsuch materials out-gas organic compounds wttch wiUJbe 
concentrated in the trap during the purge operation. Analyses of^bora ry 

* v.ianire fPortion <121 provide information about tne presence ui 
cOTrtaminants When potential interfering peaks are noted in iaboratory reagent 
blS r analyst should change the purge gas source and regenerate the 
molecular sieve purge gas filter. Subtracting blank values from sample results 
not permitted. 

" samnle containing relatively high concentrations of volatile organic compounds. 

Special precautions must be taken to analyze for Jjg 

me<h"™ cHo^rwtmndom^grev^ ^ 

previously exposed to methylene chloride iumes 
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during common liquid/liquid extraction procedures can contribute to sample contammaHriri * 

4.4 When traps containing combinations of silica gel and coconut charcoal are used 
residual water from previous analyses collects in the trap and can be randomly 
released into the analytical column. To minimize the possibility of this occurring 
the trap is reconditioned after each use as described in Section 11.4. 

SAFETY 

5.1 The toxicity or carcinogenicity of chemicals used in this method has not been 
precisely defined; each chemical should be treated as a potential health hazard 
and exposure to these chemicals should be minimized Each laboratory is 
h?nPH°Hnl of u ^tain  ̂awareness of OSHA regulations regarding safe 

CnTC5ar ,USeu ln method Additional references to laboratory 
safety are available5"7 for the information of the analyst 

5.2 The following method analytes have been tentatively classified as known or 
fJK T3" °r mammalian Garcinogens: benzene, carbon tetrachloride 
I'I t t w 6"2!116, 1.2-dichlorethane. hexachlorobutadiene, 
l.U^-tetrachioroethane, 1.1,2-trichloroethane. chloroform. 1.2-dibromoethane 
tetrachloroethene. trichloroethene, and vinyl chloride. Pure standard materials TmoSSa d S°1Uti°nS °f th6Se sh0  ̂be handled in a htt 
handles &£££? 

(A" specifications are suggested. Catalog numbecs an, 

Sample Containers - 40-120 mL screw cap vials each equipped with a PTFE-faced 
""-wash vials and septa wld, S 

Sacf int mwWater' f  ̂VialS and septa to air dry at room temperature. 
kinwn t h f °rn 0ne hour'then remov€ and to cool in an area known to be free of organics. 

SeS aonfd JoXmpnf"1" ̂  pur? !?d trap system consists of three separate 
pieces of equipment purging device, trap, and desorber. Systems are 
sp îfications. ̂   ̂ SOUrceS **** meet aU of the following 

6.2.1 

6.1 

6.2 

The aU glass purging device (Figure 1) must be designed to accept 5 mL 
samples with a water column at least 5 cm deep. Gaseous volumes above 

A < P t0 a minimum (<15 mL) to eliminate dead 
ume effects. A glass frit should be installed at the base of the sample 

dSrhSOh5at gas passes through the water column as finely 
divided bubbles with a diameter of <3 mm at the origin. Needle sparge* 
may bemused, however, the purge gas must be introduced at a point 
-5 mm from the base of the water column. 
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6 2 2 The trap (Figure 2) must be at least 25 cm long and have an ms de 
diameter of at least 0.105 in. Starting from the inlet, the trap must contain 
the following amounts of adsorbents: Vb of 2.6-diphenylene oxide 
polymer, % of silica gel. and % of coconut charcoal. It is recommended 
that 1.0 cm of methyl silicone coated packing be inserted at the inlet to 
extend the life of the trap. If it is not necessary to analyze for 
dichlorodifluoromethane. the charcoal can be eliminated and the polymer 
increased to fill % of the trap. If only compounds boiling above 35 C are 
to be analyzed, both the silica gel and charcoal can be eliminated and the 
polymer increased to fill the entire trap. Before initial use. the trap should 
be conditioned overnight at 180'C by backflushing with ̂  
of at least 20 mL/min. Vent the trap effluent to theroom.not tc.the 
analytical column. Prior to daily use. the map should 
10 minutes at 180°C with backflushing. The trap may be vented to the 
analytical column during daily conditioning; however, the.column must 
be run through the temperature program prior to auatysis of samples-
The use of alternative sorbents is acceptable provided the data acquired 
meets all quality control criteria described in Section 9.0. and providedthe 

tUJUr.y.n adores  ̂WHnn 11 0 of the method 
rhanged Sperifically, the purging time, the purge gas flow rate, 

and the desorption time may not be changed. Since many 
alternate sorbents may be thermally stable above 180 C. alternate traps 
may be desorbed and baked out at higher temperatures those 
described in Section 11.0. If higher temperatures are used, the analyst 
should monitor the data for possible analyte and/or trap decomposition. 

6 2 3 the use of the methyl silicone coated packing is recommendedI but not 
mandatory The packing serves a dual purpose ofprotecdngthe 
Xrben7from aerLls. and also of insuring that the adsorbent is fuUy 
enclosed within the heated zone of the trap thus eliminating potent^I cold 
spots. Alternatively, silanized glass wool may be used as a spacer at th 
trap inlet. 

6.2.4 Hie desorber (Figure 2) must be capable of rapUlly hemlug the trap » 
180°C The polymer section of the trap described in Section b.£.i snoui 
nnt be heated hieher than 200°C or the life expectancy of the trap will 
decrease. Trap failure is characterized by a pressure drop in excess of 
3 lbs. per square inch across the trap during purging or by p 
Hmmnfnrm sensitivities. 
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Gas Chromatography System 

6.3.1 The GC must be capable of temperature programming and should be 
equipped with variable-constant differential flow controllers so that the 
column flow rate will remain constant throughout desorption and 
temperature program operation, the column oven may need to be cooled 
to <10 C (Section 6.3.3), and therefore, a subambient oven controller mav 
be required. 

5.3.2 Capillary Gas Chromatography Columns - Any gas chromatography 
column that meets the performance specifications of this method may be 
used. Separations of tire calibration mixture must be equivalent or better 
than those described in this method. If other GC columns or temperature 
programs are used, or whenever these procedures are changed the 
method performance data in Section 9.3 must be repeated. Three useful 
columns have been identified: Column 1 (Section 6.3.3) and Column 2 
(Section 6.3.4) both provide satisfied separations for sixty organic 
compounds. Column 3 (Section 6.3.5), which has been satisfactorily 
demonstrated for the GC/MS method 524.2, may also be used. 

1.3.3 Column 1 - 60m long x 0.75 mm ID VOCOL (Supelco. Inc.) wide-bore 
capillary column with 1.5 pm film thickness, or equivalent. The flow rate 
of helium carrier gas is adjusted to about 6 mL/min. The column 
temperature is held for eight minutes at 106C, then programmed to 180°C 
at 4 C/min., and held until all expected compounds have eluted. A 
sample chromatogram obtained with this column is presented in Figure 
3. Retention times that may be anticipated with this column are listed in 
170 13 31116(1 with ^is column is presented in Sections 13.0and 

.3.4 Column 2 - 105m long x 0.53mm ID. RTX-502.2 (O.I Corporation/KESTEK 
Corporation) mega-bore capillary column, with 3.0 pm film thickness or 
equivalent The flow rate of helium carrier gas is adjusted to about 
8 mL/min. The column temperature is held for 10 minutes at 35°C then 
programmed to 200°C at 4°C/min.. and held until all expected compounds 
have eluted A sample chromatogram obtained with this column is 
presented in Figure 4. Retention times that may be anticipated with this 
column are listed in Table 3. Data obtained with this column is presented 
in Sections 13.0 and 17.0. 

Column 3 - 30 m long x 0.53 mm ID DB-624 mega-bore Q&W Scientific 
Inc.) column with 3 pm film thickness. 

A Tories configuration of a high temperature photoionization detector 
(PID) equipped with 10 eV (nominal) lamp and electroconductivity 
v n r l  i s  r e t I u l r e d  ^  a l l o w s  t h e  s i m u l t a n e o u s  a n a l y s i s  o f  
VOCs that are aromatic or unsaturated by photoionization detector and 
organohalide by an electrolytic conductivity detector. 

502.2(f) 
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6.3.7 A Tracor 703 photoionizatlon detector and a Tracor Hall model 700-A 
detector connected in series with a short piece of uncoated capillary tube, 
fi mm ro was used to develop rite single laboratory method 
performance data described in Section 13.0 The system and operating 
conditions used to collect these data are as follows: 

Column: 
The purge-and-trap Unit: 
PID detector base temperature: 
Reactor tube: 
Reactor temperature: 
Reactor base temperature: 
Electrolyte: 
Electrolyte flow rate: 
Reaction gas: 
Carrier gas plus make-up gas: 

Column 1 (Section 6.3.3) 
Tekmar LSC-2 
250°C 
Nickel 1/16 in. OD 
810°C 
250°C 
100% n-propyl alcohol 
0.8 mL/min. 
Hydrogen at 40 mL/min. 
Helium at 30 mL/min. 

6.3.8 An 0.1. Model 4430 phototonteation d^ctor 
model 4420 electrolytic conductivity detector (ELCD) as a dual detector sei 
was used to develop the single laboratory method performance data fo 
cot.™ 2 dSib  ̂in Section 13.0. The system and the operating 
conditions used to collect these data are as follows. 

Column: 
The purge-and-trap unit: 
Reactor tube: 

Reactor temperature: 
Reactor base temperature: 
Electrolyte: 
Electrolyte flow rate: 
Reaction gas: 
Carrier gas plus make-up gas: 

Column 2 (Section 6.3.4) 
O.I. 4460A 
Nickel 1/16 in. OD 

& ,02inJD 
950X 
250°C 
100 % n-propyl alcohol 
0.050 mL/min. 
Hydrogen at 100 mL/min. 
Helium at 30 mL/min. 

i.4 Syringe and Syringe Valves 
6.4.1 Two 5 mL glass hypodermic syringes with Luer-Lok tip. 

6.4.2 Three two-way syringe valves with Luer ends. 

6.4.3 One 25 pL mlcm syringe with a 2 in x 0.006 In ID. 22' bevel needle 
(Hamilton #702N or equivalent). 

6.4.4 Micro Syringes -- 10. 100 pL. 

6.4.5 Syringes - 0.5.1.0, and 5 mL. gas tight with shut-off valve. 

6.5 Miscellaneous 
502.2(10) 



6 51 s^%i0lU1'0n St0rage Con,airars - 15 rot >>°ttles with PTFE-llned 

REAGENT AND STAMHAPnc 

7.1 Trap Packing Materials 

711 (shg7cxn:„,r'ymer'60/80 ̂  

71'2 - °V-' (3%) °n 60/80 

7.1.3 Silica Gel - 35/60 mesh. Davison. Grade 15 or equivalent. 

7'L4 #m3Sq ,Charc°aJfrepare from Barnebey Cheney. CA-580-26 lot 
#M-2649 (or equivalent) by crushing through 26 mesh screen. 

7.2 Reagents 

7.2.1 Ascorbic Acid. ACS Reagent Grade-Granular. 

7.2.2 Sodium Thiosulfate. ACS Reagent Grade - Granular. 

? " ^Uotr'f(̂ entCrry add 3 ™ ™1U™ HC1 

7.2.5 Methanol - Demonstrated to be free of analytes. 

?'2'6 V'"yl ch,oride H available from Ideal Gas 
New Ws'ev r l̂S N™ Jersey and from Matheson, Hast Rutherford. 
rrew Jersey. Certified mixtures of vinyl chloride in nitrogen at 1 0 anH 
10.0 ppm (v/v) are available from several sources. 

7.3 

^"irrir.'iifKsajrjs 
502.2(H) 



10 minutes or until all alcohol-wetted surfaces have dried. Weigh to the 
nearest 0.1 mg. 

7 o o Tf tw,e anaivte is a liquid at room temperature, use a 100 pL syringe and 
7 3 immediately add two or more drops of reference standard to the flas  ̂Be 

sure that the reference standard falls directly into the alcohol withou 
contacting the neck of the flask. If the analyte is a 6  ̂* 
temperature, fill a 5 mL valved gas-tight syringe with the standard to the 
5.0 mL ma*, tower the needle to 5 mm above the methrmoi and 
slowly inject the standard into the neck area of the flask. The gas will 
rapidly dissolve in the methanol. 

7 3 3 Reweieh dilute to volume, stopper, then mix by inverting thej flask several 
 ̂Calculate the concentration in micrograms per microliter from the 

SJtaiSTXncompound purity 10certified a,96%or greater, 
the weight can be used without correction to calculate the concentration 
of the stock standard. 

7 7 4 Store stock standard solutions in 15 mL bottles equipped with PTFE lined 
Methanol solutions prepared ftom liquid analytes are stable 

for at leastfour weeks when stored at 4X. Methanol solutions prepared 
from caseous analytes are not stable for more than one week when stored 

<0-C t̂ r^mCperature. they must be discarded after one days 
Storage time may be extended only if the analyte proves their validity by 
analyzing quality control samples. 

easily diluted to prepare aque0^a»bJ^  ̂̂ rethe'prini dilution standard 
will bracket the worWng concentration raigê  Store p n t̂y Uon 
solutions with minim* heackpace and 

from described for^k standard solutions in Section 7.3.4 
also apply to primary dilution standard solutions. 

S31Ssaiffiss .jss ass 
sample or calibration standard would be equivalent to 10 pg/ . 

; ATW.PT F rni l F^nM, PT?FSF,R>T!\TTON AND STORAGI 

8.1 Sample Collection and Dechlorination 
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8.1.1 Collect all samples in duplicate. If samples, such as finished drinking 
water, are suspected to contain residual chlorine, add a dechlorinating 
agent the bottle. The preferred dechlorinating agent is sodium thiosulfate. 
but ascorbic add may also be used. Add 3 mg of sodium thiosulfate or 
filling 3800 acid 40 of sample to the sample bottle before 

Note: If the residual chlorine is likely to be present >5 mg/L, a 
determination of the amount of the chlorine may be necessary. Diethvl-D-
phenylenediamine (DPD) test kits are commercially available to determine 
residual chlorine in the field. 

Add an additional 3 mg of sodium thiosulfate or 25 mg of ascorbic add 
per each 5 mg/L of residual chlorine. 

8"12 Pf" 3B3F-fr0ma water taP- °Pen the tap and allow the system to 
vn T \ !?. Wa?r- temperature has stabilized (usuaHy about 
10 minutes). Adjust the flow to about 500 mL/min. and collect duplicate 
sSearrfS C° g the desired dechlorinating agent from the flowing 

When sampling from an open body of water, partially fig a j Quart 

FffldST? ft L I*31®' WWh Sample from a representative area. 
Fill duplicate sample bottles containing the desired dechlorinating agent 
with sample from the larger container. 

Fill sample bottles to overflowing, but take care not to flush out the 
SnSh rt?80i deCh!°rinating agent" No air bubbles should pass 

K Sfmpl® 35 the bottIe is fll,ed' °r he trapped in the sample when the bottle is sealed. p e 

8.1.3 

8.1.4 

Sample Preservation 

8.2.1 

8.2.2 

8.2.3 

h «P k ^TP1CS t0 <2 ^ the time nf but ^ 
dechlorination, by carefully adding two drops of 1:1 HC1 for each 40 mL 
of sample Seal the sample bottles. Teflon face down, and mix for 
££?& Sa *° ,he addmca,l0n »re detailed in 

SrTSJSX"sodlum tWasu,fa,e Wilh HCI 

When sampling for THM analysis only, addification may be omitted if 
adriXa?10SH USed to deehlorinate the sample. This exception to 
ddification does not apply if ascorbic acid is used for dechlorination. 

ConST^f°fT nig°r0US,y When HC1 is added' d«card that sample. 
Collect a set of duplicate samples but do not addify them. These samples 
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must be flagged as "not acidified" and must be stored at 4°C or below. 
These samples must be analyzed within 24 hours of collection time if ey 
are to be analyzed for any compounds other than THMs. 

8 2 4 The samples must be chilled to about 4°C when collected and maintained 
8" atthauemperature until analysis. Field sampl^ that 

at the laboratory on the day of collection must be packaged for shipment 
^sufficient Ice to ensure that they will arrive at the laboratory with a 
substantial amount of ice remaining in the cooler. 

8.3 Sample Storage 

8.31 Store samples at <4°C until analysis. The sample storage area must be 
free of organic solvent vapors and direct or intense light 

8.3.2 Analyze all samples within 14 days of collection. Samples not analyzed 
within this period must be discarded and replaced. 

8.4 Field Reagent Blanks (FRB) 

8 4 1 Duplicate FRBs must be handled along with each sample set. which is 
composed of the samples collected from the same general sample site at 
appro^maSy the saJne time. At the laboratory, fill field blank sarnie 
hnttles with reagent water and sample preservatives, seal, and ship to the 
^l?ing S.e?lorg wUh empty sample bottles and back to the laboratory 
Witlf filled sample bottles. Wherever a set of samples is shipped and 
^ored it is Accompanied by appropriate blanks. FRBs must remain 
hermetically sealed until analysis. 

8-4-2 

ascorbic acid and HQ should be used for the field reagent blanks in the 
field. 

9.0 rural TTY CONTROL 

9.1 

9.2 

are recommended 

£?£ ̂ S^Kao^^nTblX&^ 
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9.3.1 

9.3.2 

acceptable level before proceeding with the next section. In general background 
from method analytes should be below the rhethod detection limit. 

Initial Demonstration of Capability 

Demonstration of laboratory accuracy and precision. Analyze four to 
seven replicates of a laboratory fortified blank containing each analyte of 
concern at a concentration in the range of 0.1-5 pg/L This concentration 
should represent a concentration of ten times the MDL or a concentration 
near the middle of the calibration range demonstrated (Section 10.0). It is 
rfG°!TII!fn?ed ^ 3 ^CS from a source different than the calibration 
standards be used for this set of LFBs, since it will serve as a check to 
verify the accuracy of the standards used to generate the calibration curve. 
This is particularly useful if the laboratory is using the method for the first 
time and has no historical data base for standards. Prepare each replicate 
by adding an appropriate aliquot of a quality control sample to reagent 

^ appropriate amounts of internal standard and 
surrogates if they are being used. If it is expected that field Samples will 
contain a dechlorinating agent and HC1. then add these to the LFBs in the 
same amounts prescribed in Section 8.1.1. If only THMs are to be 
determined and field samples do not contain HC1, then do not acidify 
SattonllO rePlkate ^cording to the procedures described in 

Calculate the measured concentration of each analyte in each replicate, the 
mean concentration of each analyte in all replicates, and mean accuracy 
^percentage of true value) for each analyte. and the precision (as 
relative standard deviation. RSD) of the measurements for each analyte. 

a"Sle,and sVrr°gate- the mean accuracy, expressed as a 
wS c ^ U6, should be 80-120% and the RSD should be 

hioS; yt?,vfartiCularIy the eluting gases and late eluting 
8to compounds, are measured with less accuracy and 

precision than other analytes. If these criteria are not met for an analyte. 
ake remedial action and repeat the measurements for that analyte to 

demonstrate acceptable performance before samples are analyzed. 

To determine the MDL. analyze a minimum of seven LFBs prepared at a 
fortiSTnT "n MDKLs.in TabIes 2 3110,4 were calculated from samples 
format! a P8/L. wWch can be used as a guide, or use calibration data 
to estimate a concentration for each analyte that will yield a peak with a 

si8nal to noise ratio. Analyze the seven replicates as 
described in Section 1L0. and on a schedule that results in the analyses 
standarddTT SeTeral days" Calculate the mean accuracy Ld 

j ^ch analyte. Calculate the MDL using procedures 
described in Reference 4. The equation for this cakulaZTatS 

502.2(fp 
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9.4 

9.5 

9.6 

9 3 5 Develop and maintain a system of control charts to plot the precision ami 
accuracy of analyte and surrogate measurements as a function of time. 
Charting of surrogate recoveries is an especially valuable activity since 
these are present in every sample and the analytical results will form 
significant record of data quality. 

T oWatnrv Reaeent Blanks (LRBs) - With each batch of samples processed as a 
croup within a work shift, analyze a laboratory reagent blank to deterrnine the 
background system contamination. LRBs should contain the same additives 
(dechlorinating agent and HC1) as field samples. 

Assessing Laboratory Performance - With each batch of samples Pressed as a 
group within a work shift, analyze a single laboratory fortifiedI btenk OJB) 

• Eln^rUlhouM contT HC1 as 

wtetoer^thefmetlmd^detectton IStaSi be Sa^TlfTcSptob^accuracy and 

corrected acceptable LFB should be considered suspect, and 

document data quality. 

Since the calibration check sample in Section 10.3.2 and the LFB are made die 
S "d SL procedural standards am usedsample analyzed here 
may also be used as the calibration check in Section 10.3.2. 

Assessing the Internal Standard -- If internal standard calibration is the 
Jfnct a<sess the response of the internal standard in every LRB. FRB, LFB, 

CALfflld field sample. The is response <l*»k heightor ]P?* ^ 

rToomecaltafioT ̂  cK ̂ t m^u^mmedlal aetiom If 
interferences In field samples that affett the °f mKmal 

standard, external standard calibration should be used (Section 10.3.2). 

Assessing the Surrogate Analyte - Calculate the amount of ^surrogate analyte 

=drv̂ nBhS 

laboratory to be in control, reanalyze the sample. 

flald sampling, storage and transportation 
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9.9 

9.10 

activities. If the field reagent blank shows unacceptable contamination, the 
analyst should identify and eliminate the contamination. 

At least quarterly, replicates of laboratoiy fortified blanks should be evaluated to 
determine the precision of the laboratory measurements. Add these results to the 
on-going control charts to document data qualify. 

At least quarterly, analyze a qualify control sample (QCS) from an external 
source. If measured analyte concentrations are not of acceptable accuracy, check 
the entire analytical procedure to locate and correct the problem source. 

9.H Sample matrix effects have not been observed when this method is used with 
distilled water reagent water, drinking water, and ground water. Therefore 
analysis of a laboratoiy fortified sample matrix (LFM) is not required. 

9.12 Numerous other quality control measures are incorporated into other parts of 
this procedure, and serve to alert the analyst to potential problems. 

0 calibration and standardt7. attfusf 

10.1 Demonstration and documentation of acceptable initial calibration is required 
22 samples are analyzed. In addition, acceptable performance must be 

confirmed intermittently throughout analysis of samples by performing 
confuing calibration checks. These checks are required at the beaming of each 
work shift, but no less than every 12 hours. Additional periodic calibration 
checks are good laboratoiy practice. Since this method uses procedural standards, 
the analysis of the laboratoiy fortified blank, which is required in Section 9.5, may 
be used here as a calibration check sample. 

10.2 Preparation of Calibration Standards 

1021 T*!l™Tber of calibration solutions (CALs) needed depends on the 
calibration range desired. A minimum of three CAL solutions is required 
o calibrate a range of a factor of 20 in concentration. For a factor of 50 

use at least four standards, and for a factor of 100 at least five standards. 
One calibration standard should contain each analyte of concern at a 

t0,u10 timeS greater  ̂the method detection limit 
(Tables 2 and 4) for that compound. The other CAL standards should 
contain each analyte of concern at concentrations that define the range of 
the sample analyte concentrations. When internal standard calibration is 
con«nU^onao'Mg/LXSO'UUOn lnttmal s,andard at same 
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10.2.2 To prepare a calibration standard, add an appropriate volume of a 
primary dilution standard solution to an aliquot of reagent water 
volumetric container or sample syringe. The reagent water used should 
also contain the appropriate dechlorinating agent and/or HCl so as to 
match the field samples to be analyzed. Use a microsyringe and rapidly 
inject the alcoholic standard into the water. Remove the needle as quickly 
as possible after injection. Accurate calibration standards ̂  h® 
bv injecting 20 uL of the primary dilution standards to 25 mL or more of 
reagent water using the syringe described in Section 6-4.3 Aqueous 
standards are not stable in volumetric container and should be discarded 
after one hour unless transferred to sample bottle and sealed immediately 
as described in Section 8.1.2. 

10.3 Calibration 

10 31 External standard calibration - Starting with the standard of lowest 
concentration, analyze each calibration standard according to Section 11.0 
and tabulate peak height or area response versus the concentration in the 
standard. The results can be used to prepare a calibration curve for each 
compound. Alternatively, if the ratio of p̂on s e t o 'Relative 
(calibration factor) is a constant over the working range (<10% relative 
standard deviation), linearity through the origin can be assumed 
average ratio or calibration factor can be used in place of a calibration 
curve. 

10.32 

10.3.3 

Internal standard calibration -- The organohalides recommended ^ 
internal standards are: l-chloro-2-fluorobenze or 2-bromo-l-chloropropane 
and fluorobenzene. The internal standard is added to the sample just 
before purging. Check the validity of the internal standard response 
factors daily by analyzing a calibration standard. 

Note: Since the calculated concentrations can be strongly biased by 
inaccurate detector response measurements for the internal standard or by 
SX outSnown with the internal standard. 1, Is r^edthatthe 
area measurement of the internal standard of each sampiel^withm ±3 
standard deviations of those obtained from calibration standards, or ±2 _ 
of the mean response obtained from calibration standards. wWchever is 
greater. If they do not. then internal standards can not be used. 

Followins analysis, tabulate peak height or area responses against 
concentration for each compound and the internal standard. Calculate the 
response factor (RF) for each compound using the following equation. 

RF - (Ag> (Cte) 
~ (AJ (C.) 
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where: 
A, = Response for the analyte to be measured 
A,, = Response for the internal standard 
Cis = Concentration of the internal standard (pg/L) 
C, = Concentration of the analyte to be measured (pg/L) 

If RF value over the working range is constant (<10% RSD), the average 
RF can be used for calculations. Alternatively, the results can be used to 
plot a calibration curve of response versus analyte ratios, A/Afc vs. Q/Q,, 

10.3.4 The working calibration curve or calibration factor must be verified by the 
measurement of one or more calibration standards. This must be done at 

P™®, eacft work but no less than once every 12 hours. 
Additional periodic calibration checks are good laboratory practice. It is 
highly recommended that an additional calibration check be performed at 
the end of any cycle of continuous instrument operation, so that each set 
of field samples is bracketed by calibration check standards. It is also 
recomnwnded that more that one concentration of continuing calibration 
standard be analyzed, in order to evaluate the accuracy of the calibration 
at more than one point. If the response for any analyte varies from the 

• predicted response by more than ±20%. the test must be repeated using 
a fresh calibration standard. If the results still do not agree, generate a 
new calibration curve. Any field samples analyzed since the last 
acceptable calibration check should be considered suspect, and should be 
reanalyzed if they are available. 

10.4 Calibration for Vinyl Chloride Using a Certified Gaseous Mixture (Optional) 

10.4.1 Fin the purging device with 5.0 mL of reagent water or aqueous 
calibration standard, and add internal standards. 

10.4.2 Start to purge the aqueous mixture (Section 7.2.6). Inject a known volume 
m,C 2T "" CaUbra"°" roore^ratuS 

directly into the purging device with a gas tight syringe. Slowly inject the 
gaseous sample through the aqueous sample inlet needle. After 

2 TL ? Clean room **to sweep the gases from the inlet 
1?? 4 purglng device- the gaseous standard before five min 

of the 11 minutes purge time have elapsed. 

10.4.3 Detennine the aqueous equivalent concentration of vinyl chloride standard 
injected in pg/L, according to the following equation: 

S = 0.51 (C) (V) 

where: 
S= Aqueous equivalent concentration of vinyl chloride 

standardin pg/L; 
C = Concentration of gaseous standard in ppm (v/v); 
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V = Volume of standard injected in milliliter 

U.O PROCEDURE 

11.1 Initial Conditions 
1111 Recommended chromatographic conditions are summarized in Section 6.3. 

olher  ̂columns or GC conditions may be used if the requirements of 
Section 9.3 are met. 

11.1.2 Calibrate the system daily as described in Section 10.0. 

1113 Adiust the purge gas (nitrogen or helium) flow rate to 40 mL/min. Attach 
IteMpMetm the purging device and open the syringe valve on the 
purging device. 

11.2 Sample Introduction and Purging 
11 ? 1 To aenerate accurate data, samples and calibration standards must be 

analyzed under identical conditions. Remove the plungers from two 5 mL 
swinges and attach a closed syringe valve to each. A11^wjjie. ®  ̂
Sme to room temperature, open the sample (or standard) bottle, and 
carefully pour the sample into one of the syringe barrels to just short of 
overflowing Replace the syringe plunger, invert the syringe, and 
compress the sample. Open the syringe valve andve"tany ^mdair 
while adjusting the sample volume to 5.0 mL. Add 10 pL of the internal 
calibration standard to the sample through the syringe valve. Close the 

, pr.i the second syringe in an identical manner from the same 
:^Vp,e Zi^R-Ce r sLnd syringe for a manalysis if necessary. 

11.2.2 Attach the sample syringe valve to the syringe valv-i mt tte purginB 
device. Be sure that the trap is cooler than 25 C. thenopen tne samp 
svrinse valve and inject the sample into the purging chamber. Close t»m 
^vefandlnitia.e purging. Purge the sample for 11.0 ± 0.1 minute at 
ambient temperature. 
Nntp* Ambient room temperature must be relatively constant. If it varies 
^"iSTdurin  ̂analysis day. or betw  ̂

y _i. eieion onH arnirar.v of some analytes will be anectea. 

11.3 

initiate the temperature program sequenceofthe g^ch£ grap 

ESaaiffi---*-''** 
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11.4 Trap Reconditioning -- After desorbing the sample for four min, recondition the 
trap by returning the purge and trap system to the purge mode. Maintain the 
trap temperature at 180°C. After approximately seven minutes, turn off the trap 
heater and open the syringe valve to stop the gas flow through the trap. When 
the trap is cool, the next sample can be analyzed. 

12.0 data analysis and calciji.atton.q 

12.1 Identify each analyte in the sample chromatogram by comparing the retention 
time of the suspect peak to retention times generated by the calibration standards, 
the LFB and other fortified qualify control samples. If the retention time of the 
suspect peak agrees within ±3 standard deviations of the retention times of those 
generated by known standards fTables 1 and 3) then the identification may be 
considered as positive. If the suspect peak falls outside this range or coelutes 
with other compounds (Tables 1 and 3), then the sample should be reanalyzed. 
When applicable, determine the relative response of the alternate detector to the 
analyte. The relative response should agree to within 20% of the relative response 
determined from standards. 

12.2 Xylenes and other structural isomers can be explicitly identified only if they have 
sufficiently different GC retention times. Acceptable resolution is achieved if the 
height of the valley between two isomer peaks is less than 25% of the sum of the 
t*° l*53* heights. Otherwise, structural isomers are identified as isomeric pairs. 

12.3 When both detectors respond to an analyte. quantitation is usually performed on 
the detector which exhibits the greater response. However, in cases where greater 
specificity or precision would result, the analyst may choose the alternate 
debtor. Do not extrapolate beyond the calibration range established in 
Section 10.0. If peak response exceeds the highest calibration standard, a 
duplicate sample must be diluted and reanalyzed. Use only the multi-point 
caUbration data obtained in Section 10.0 for all calculations. Do not use the daily 
calibration verification standard to quantitate method analyte in samples. 

12.4 Determine the concentration of the unknowns when external standards are used 

or area of ,he 

fsssŝ stsssstŜ : heightsampie/peak height * 

125 "̂ at„Tnd̂ z"o%crntratlons when ,ntemai — 

12.6 Calculations should utilize all available digits of precision, but final reported 
concentrations should be rounded to an appropriate number of significant 

guresCone digit of uncertainty). Experience indicates that three significant 
figures may be used for concentrations above 99 pg/L, two significant figures for 
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concentrations between 1-99 pg/L. and 1 significant figure for lower 
concentrations. 

12.7 Calculate the total trihalomethane concentrations by summing the four individual 
trihalomethane concentrations in pg/L. 

i3.0 METHOD PERFORMANCE 

13.1 This method was tested In a single laboratory using reagent umter 
10 pg/L (1). Single laboratory precision and accuracy data for each detector are 
presented for the method analytes in Tables 2 and 4. 

13 2 Method detection limits for these analytes have been calculated from data 
collected by fortifying reagent water at 0.1 pg/L. These data are presented in 
Tables 2 and 4. 

13.3 Method detection limits were calculated using the formula: 

mdl = s t(n.j 1-alpha = 099) 

rhere: ^ = Student's t value for the 99% confidence level with n-1 
b(n-t,l-alpha •» 0.99) - r , degrees of freedom, 

n = number of replicates 
S = the standard deviation of the replicate analyses. 

14,0 Pm.I.imON PREVENTION 

141 No solvents are utilized in this method except the extremely small volumes of 
methanoTne«ied to make calibration standards. The only other Aemicals med 
ta this method ere the neat materials in preparing sUndards and sample 
preservatives. All ate used in extremely small amounts and pose no threat to the 
environment 

15.0 WASTE MANAGEMENT 

1 <11 There are no waste management issues involved with this method. Due to the 
]XtfSSsSod. thf discarded samples are chemically less contaminated 
than when they were collected. 

16.0 REFERENCES 
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c# 

1 Dichlorodifluoromethane 
2 Chloromethane 
3 Vinyl Chloride 
4 Bromomethane 
5 Chloroethane 
6 Trichlorofluoromethane 
7 1,1-Dichloroethene 
8 Methylene Chloride 
9 trans-1.2-Dichloroethene 

10 1,1-Dichloroethane 
11 2,2-Dichloropropane 
12 cis-1,2-Dichloroethene 
13 Chloroform 
14 Bromochloromethane 
15 1,1.1-Trichloroethane 
16 1,1-Dichloropropane 
17 Carbon Tetrachloride 
18 Benzene 
19 1,2-Dichloroethane 
20 Trichloroethene 
21 1,2-Dichloropropane 
22 Bromodichloromethane 
23 Dibromomethane 
24 cis-1,3-Dichloropropene 
25 Toluene 
26 trans-1,3-Dichloropropene 
27 1,1,2-Trichloroethane 
28 Tetrachloroethene 
29 1,3-Dichloropropane 
30 Dibromochloromethane 
31 i,2-Dibromoethane 
32 Chlorobenzene 
33 Ethylbenzene 
34 1,1,1.2-Tetrachloroethane 

9.88 

6.14 

19.30 

23.11 

25.21 

26.10 

27.99 

31.38 
31,95 
33.01 

33.88 

36.56 
36.72 

8.47 
9.47 
9.93 

11.95 
12.37 
13.49 
16.18 
18.39 
19.33 
20.99 
22.88 
23.14 
23.64 
24.16 
24.77 
25,24 
25.47 

26.27 
28.02 
28.66 
29.43 
29.59 
31,41 

33.04 
33.21 
33.90 
34.00 
34.73 
35.34 
36.59 

36.80 

502.2@ <9 



TABLE 1. RETENTION TIMES FOR VOLATILE ORGANIC COMPOUNDS ON 
PHOTOIONIZATION DETECTOR (PID) AND ELECTROLYTIC 

CONDUCTIVITY DETECTOR (ELCD) FOR COLUMN 1 

Analyteb 
Retention Time (min)a 

PID ELCD 
35 m-Xyiene 
36 p-Xylene 
37 o-Xylene 
38 Stymie 
39 Isopropylbenzene 
40 Bromoform 
41 1,1,2,2-Tetrachloroethane 
42 1,2,3-TrichIoropropane 
43 n-Propylbenzene 
44 Bromobenzene 
45 1,3,5-Trmethylbenzene 
46 2-Chlorotoluene 
47 4-Chlorotoluene 
48 tert-Butylbenzene 
49 1,2,4-Trimethylbenzene 
50 sec-Butylbenzene 
51 p-Isopropyltoluene 
52 1,3-Diehlorobenzene 
53 1,4-Dichlorobenzene 
54 n-Butylbenzene 
55 1,2-Dichlorobenzene 
56 1,2-Dibromo-3-Chloropropane 
57 1,2,4-T richlorobenzene 
58 Hexachlorobutadiene 
59 Napthalene 
60 1,2,3-Trichlorobenzene 

36*98 
36.98 
38.39 
38.57 
39.58 

40.87 
40.99 
41.41 
41.41 
41.60 
42.71 
42.92 
43.31 
43.81 
44.08 
44.43 
45.20 
45.71 

51.43 
51.92 
52.38 
53.34 

39.75 
40.35 
40.81 

41.03 

41.45 
41.63 

44.11 
44.47 

45.74 
48.57 
51.46 
51.96 

53.37 
Internal Standards 

Fluorobenzene 26 84 
2-Bromo-l-chIoropropaned _ 33 Qg 

Column and analytical conditions are described in Section 6.3 
^Number refers to peaks in Figure 502.2-1. 
^Dash inidicates detector does not respond. 
U^th <^eH trans"1-3-dichIoroPr°Pene and 1.1.2-trichloroethane on the column. 
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TABLE 2. 

cn 
o 
co 
CO 

F0R 

Analyte 

Average 
Recoveiy 
(yg/l) 

Rel. Std. 
Deviation 

Average 
Recovery 
(pg/u 

^ ic Conducuvii 
''Detector 

Rel. Std. 
Deviation 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenizene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
l,2-Dibromo-3-
chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1 -Dichloroethene 
cis-1,2,-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 

100 
97 
98 

100 

N.D.C 
101 

102 
104 
103 

100 
N.D. 
93 

4.4 
2.7 
2.3 

1.0 

N.D. 
1.0 

2.1 
1.6 
2.1 

2.4 
N.D. 
4.0 

0.02 
0.02 
0.06 

0,01 

N.D. 
0.02 

0.05 
0.02 
0.01 

N.D. 
0.02 
0.05 

97 
96 
97 

106 
97 

92 
103 
96 
98 
96 
97 
97 
86 

102 
97 

109 
100 
106 

98 
89 

100 
100 
103 
105 
99 

103 
100 

2.7 
3.0 
2.9 
5.2 
3.8 

3.6 
3.6 
3.9 
2.5 
9.2 
2.7 
3.2 

11.3 
3.3 
2.8 
6.7 
1.5 
4.0 
2,3 
6.6 
5.7 
3.8 
2.8 
3.3 
3.7 
3.7 
3.4 

MDL 
(pg/L) 

0.03 
0.01 
0.02 
1.6 
1,1 

0.01 
0.01 
0.1 
0.02 
0.03 
0.01 
0.01 
3.0 
0.3 
0.8 
2.2 
0.02 
0.02 
0.01 
0.05 
0.07 
0.03 
0.07 
0.01 
0.06 
0.01 
0.03 

% * 



on O to 
to 

tabl£z" '^q^^^^qrg^nic^qmp^ljnb^^j'l^agent 

rhoioionization" 
Detector "Detector" 

ieciroiytic Conductivity 
Average 
Recovery 
(pgfl-) 

Rel. Std. 
Deviation 

(%) Analyte 
— ichioropropane 

1.1 -Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 

. Napthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.2.3-T richlorobenzene 
1.2.4-Trlchlorobenzene 
1.1.1-Trlchloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trlchloropropane 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Vinyl chloride 
O-Xylene 
rh-Xylene 
p-Xylene 
Recoveries and relative standard deviations were detenmi 
recoveries were determined by internal standard method 
chloropropane for ELCD. 
Detector does not respond. 

CN.D. = not determined. 

MDL 
(Pg/L) 

Average 
Recovery 
(pg/l) 

Rel. Std. 
Deviation 

103 
101 
99 
98 
98 

102 
103 
104 

101 
99 

106 
104 

100 

99 
101 
109 
99 

100 
99 

3.5 
1.4 
9.5 
0.9 
2.4 
6.2 
2.0 
1.3 

1.8 
0:8 
1.8 
2.2 

0J8 

1.2 
1.4 
5.0 
0.8 
1.4 
0.9 

0.02 
0.01 
0.06 
0.05 
0.01 

98 

0:01 
0.02 95 
0.01 
0.01 

rom seven samples 

8.3 

5.9 

MDL 
(pg/L) 

0.02 

0:06 
97 2.9 0.02 

0:01 
0.01 

- - -

99 2.3 0.01 
~ 99 6.8 0.01 0.05 97 2.5 0.04 0.01 _ 

N.D. 98 3.1 0.03 0.02 102 2.1 0.03 
- 104 3.3 0.03 
- 109 5.6 N.D. 0.02 96 3.6 0.01 

0.03 - 96 3.5 
0.01 
0.03 

0.05 
99 2.3 0.4 

0.04 

—.. wiuticu at tu ng/ J- of each analyte. 
internal standards were: Fluorobenzene for PID, 2-Bromo-l-



TABLE 3. RETENTION TIMES FOR VOLATILE ICp PHOTOIONIZATION DETECTOR (PID) AND ELECTROLYTIC 
CONDUCTIVITY DETECTOR (ELCD) FOR COLUMN 2 

ELCD 

e* 

Analyte 

1 Dichlorodifluoromethane 
2 Chloromethane 
3 Vinyl Chloride 
4 Bromomethane 
5 Chloroethane 
6 Trichlorofluoromethane 
7 1,1-Dichloroethene 
8 Methylene Chloride 
9 trans-l,2-Dichloroethene 

10 1,1-Dichloroethane 
11 2r2-Dichloropropane 
12 cis-l,2-Dichloroethene 
13 Chloroform 
14 Bromochloromethane 
15 1,1,1-Trichloroethane 
16 1,1 -Dichloropropane 
17 Carbon Tetrachloride 
18 1,2-Diehloroethane 
19 Benzene 
20 Trichloroethene 
21 1,2-DicWoropropane 
22 Bromodichloromethane 
23 Dibromomethane 
24 cis-1,3-Dichloropropene 
25 Toluene 
26 trans-1,3-Dichloropropene 
27 1,1,2-Trichloroethane 
28 1,3-Dichloropropane 
29 Tetrachloroethene 
30 Dibromochloromethane 
31 1,2-Dibromoethane 
32 Chlorobenzene 
33 1,1,1,2-Tetrachloroethane 
34 Ethylbenzene 
35 m-Xylene 
36 p-Xylene 
37 o-Xylene 
38 Styrene 
39 Isopropylbenzene 
40 Bromoform 

RT (min)8 

_C 

8.57 

14.46 

17.61 

21.52 

24.07 

25.06 
27.99 

30.40 
31.58 
32.11 

33.85 

36.76 

36.92 
37.19 
37.19 
38.77 
38.90 
40.04 

0.06 

0.08 

0.02 

0.02 

0.01 

0.01 
0.01 

0.01 
0.01 
0.01 

0.01 

0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

RT (min)8 RSD 

7.36 0.06 
8.09 0.06 
8.58 0.08 

10.39 0.06 
10.74 0.05 
11.85 0.07 
14.47 0.07 
16.46 0.04 
17.62 0.03 
19.25 0.03 
21.36 0.03 
21.52 0.02 
22.08 0.02 
22.69 0.02 
23.53 0.02 
24.08 0.02 
24.47 0.02 
24.95 0.01 

27.15 
27.73 
28.57 
28.79 
30.41 

32.13 
32.69 
33.57 
33.86 
34.58 
3529 
36.87 
36.87 

0.01 
0.01 
0.02 
0.01 
0.02 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

c? 

40.19 0.01 
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TABLE 3. RETENTION TIMES FOR VOLATILE ORGANIC COMPOUNDS ON 
PHOTOIONIZATION DETECTOR (PID) AND ELECTROLYTIC 

CONDUCTIVITY DETECTOR (ELCD) FOR COLUMN 2 
Analyte" PID ELCD 

43 n-Propylbenzene 
44 Bromobenzene 
45 1,3,5-TrmethyIbenzene 
46 2-Chlorotoluene 
47 4-Chlorotoluene 
48 tert-Butylbenzene 
49 1,2,4-Trimethylbenzene 
50 see-Butylbenzene 
51 p-Isopropyltoluene 
52 1,3-Dichlordbenzene 
53 1,4-Dichlorobenzene 
54 n-Butylbenzene 
55 1,2-Dichlorobenzene 
56 1.2-Dibromo-3-ChIoropropane 
57 1,2,4-Trichlorobenzene 
58 Hexachlorobutadiene 
59 Napthalene 
60 1,2,3-Trichlorobenzene 

Internal Standards 
1 -Chloro-2-Fluorobenzene 

RT (min)a RSD RT (min)a RSD 
41.51 0.01 
41.73 0.01 41.75 0.01 
42.08 0.01 

0.01 

42.20 0.01 42.21 0.01 
42.36 0.01 42.36 0.01 
43.40 0.01 — 

43.55 0.01 
44.19 0.01 _ 
44.69 0.01 
45.08 0.01 45.09 0.01 
45.48 0.01 45.48 0.01 
46.22 0.01 _ 

0.01 
46.88 0.01 46.89 0.01 

- 49.84 0.01 
53.26 0.01 53.26 0.01 
53.86 0.01 53.87 0.01 
54.45 0.01 

0.01 
55.54 0.01 55.54 0.01 

37.55 0.01 37.56 0.01 
a cue ucoe 

Number refers td peaks In Figure 502.2-2. 
"Dash inidicates detector dues not respond. 

502.2(^) 
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TABLE 4. SINGLE *REAGE^^^TF^K*E^COLliMN^i*k^rc  ̂FOR  ̂
r\nfoi"tnr 

Analyte 

"" Photoiomzalioi 1 
Detector 

Average M Std. 
Recovery Deviation 

(pg/L) (%) 

Average 
Recovery 

(pg/L) 

Detector 
Rel. Std. 
Deviation 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
l,2-Dibromo-3-
chloropropane 
Dibromocnloromethane 
1,2-Dibromoethane 
Dlbromomethane 
1.2-Dlchlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1,1 -Dichloroethene 
cis-1,2,-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 

95 
96 
98 

98 

94 
97 

97 
97 
97 

96 
97 
97 

2.4 
2.1 
2.1 

1.5 

3.1 
1.6 

1.4 
1.6 
1.5 

2.2 
1.7 
1.8 

0.03 
0.03 
0.06 

0.02 

0.03 
0.02 

0.03 
0.02 
0.03 

0.10 
0.03 
0.03 

96 
95 
96 
98 
97 

97 
98 
97 
92 
98 
99 
97 
97 
99 
99 
98 
98 
97 
97 
96 
97 
98 
97 
96 
98 
98 

100 

3.2 
2.5 
2.6 
4.0 
2.4 

2.4 
2.2 
3.2 
4.2 
2.3 
2.3 
2.3 
2.2 
2.0 
2.8 
3.5 
2.0 
2.2 
2.2 
3.2 
2.3 
1.8 
2.3 
3.3 
1.5 
1.8 
1.3 

MDL 
* (pg/L) 

0.14 
0.01 
0.10 
0.09 
0.19 

0.02 
N.D.C 

0.13 
0.01 
0.10 
0.04 
0.07 
0.20 
0.05 
0.17 
0.10 
0.04 
0.07 
0.04 
0.29 
0.03 
0.03 
0.04 
0.05 
0.05 
0.03 
0.02 

% 



% '% 

,̂aDeSU°n klecboiyilic Conductivity 
Average Rel. Std. Averaee rJ%Z 

D~  ̂ Rsp y ffi 
1.1-Dichloropropene 103 7 c n„0  ̂ FTO 
cis-l,3-Diehloropropene 1 0 1  1 4  n n f  0 . 0 2  
trans-1 ,3-Dichloropropene 99 • 9*5 nnfi 00 00 
Ethylbenzene 98 09 nJf 98 83 0.02 
Hexachlorobutadiene 98 2 4  nni - -Isopropylbenzene _ UU1 ~ 
p-Isopropyltoluene 102 go nnfi 29 002 

fe&ch,oride {« | : : : : 
n-Propylbenzene _ ~ 
Styrene 99 2.3 0.01 
H&SSSSte «S >f $•« t? H 8:81 
Toluene01*'6'-6116. }8| H £g- g i,. 0.03 
1.2.3-T richlorobenzene - _ }02 2.1 0.O3 
1.2.4-Triehlorobenzene - _ ~ J9* 3.3 0.03 
1.1.1-Trichloroethane 100 n 70 n79 '9r 5.6 N.D. 
1.1.2-Trlchloroethane _ _ 002 $ 3.6 0.01 
Triehloroethene _ ~ 96 3.5 0.03 
T^c.hl?rofluoromethane 99 12 n 23 04 
1.2.3-Trichloropropane 101 {4 2*2? 
1.2.4-Trimethylbenzene 109 50 onl nc r 
1.3.5-Trimethy Ibenzene 99 08 no? 9.04 
Vinyl chloride ,? J 01 

99 « oil : : : 
p-Xylene 

seven s Uldtal al II) WJL o. each analy,,. 
Detector does not respond. 

CN.D. = not determined. 
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METHOD 524.2 

MEASUREMENT OF PURGEABLE 
CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY 

grnPF. AND APPLICATION 

1 1 This is a general purposp method for the identification and simultaneous 
1 measurement of p4*ble volatile organic compounds in surfa^water. 

ground water, and drinking water in any stage of treatment .The method is 
applicable to a wide range of organic compounds, including thefour 
trihalomethane disinfection by-products, that have sufficiently high volatility 
and low water solubility to be removed from water samples with purge and 
trap procedures. The following compounds can be determined by this method. 

Analyte 
lemical Abstract Services 

Registry Number 

Acetone* 
Acrylonltrile* 
Allyl Chloride* 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone* 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide* 
Carbon Tetrachloride 
CWoroacetonitrile* 
Chlorobenzene 
1 -Chlorobutane* 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 

67-64-1 
107-13-1 
107-05-1 

71-43-2 
108-86-1 

74-97-5 
75-27-4 
75-25-2 
74-83-9 
78-93-3 

104-51-8 
135-98-8 

98-06-6 
75-15-0 
56-23-5 

107-14-2 
108-90-7 
109-69-3 

75-00-3 
67-66-3 
74-87-3 
95-49-8 

106-43-4 
124-48-1 

96-12-8 
106-93-4 

74-95-3 
95-50-1 

524.2g? 



Analyte 
Chemical Abstract Services 

Registry Number 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
trans-1,4-Dichloro2-Butene* 
Dichlorodifluoromethane 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1,1 -Dichloroethene 
cis-1,2-DichIoroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
1,1 -Dichloropropene 
1,1 -Dichloropropanone* 
cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
Diethyl Ether* 
Ethylbenzene 
Ethyl Methacrylate* 
Hexachlorobutadiene 
Hexaehloroethane* 
2-Hexanone* 
Isopropylbenzene 
4-Isopropyltoluene 
Methacrylonitrile* 
Methylacrylate* 
Methylene Chloride 
Methyl Iodide* 
Methylmethacrylate* 
4-MethyI-2-Pentanone* 
Methyl-t-butyl Ether* 
Naphthalene 
Nitrobenzene* 
2-Nitropropane* 
Pentachloroethane* 
Propionitrile* 
n-Propylbenzene 
Styrene 
1,1.1,2-TetrachIoroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Tetrahydrofuran* 
Toluene 
1,2,3-Trichlorobenzene 

541-73-1 
106-46-7 
110-57-6 
75-71-8 
75-34-3 

107-06-2 
75-35-4 

156-59-2 
156-60-5 
78-87-5 

142-28-9 
590-20-7 
563-58-6 
513-88-2 

10061-01-5 
10061-02-6 

60-29-7 
100-41-4 
97-63-2 
87-68-3 
67-72-1 

591-78-6 
98-82-8 
99-87-6 

126-98T7 
96-33-3 
75-09-2 
74-88-4 
80-62-6 

108-10-1 
1634-04-4 

91-20-3 
98-95-3 
79-46-9 
76-01-7 

107-12-0 
103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
109-99-9 
108-88-3 
87-61-6 
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Analyte Registiy Number 

1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1.1.2-Trichloroethane 7oni R 
Trichloroethene !?' ' 
Trichlorofluoromethane 
1.2.3-Trichloropropane ! 
1.2.4-Trimethylbenzene J®-*** 
1.3.5-Trimethylbenzene 
Vinyl Chloride 75-01-4 

v?™* 108-38-3 
m~Yil 106-42-3 

*New compound in Revision 4.0. 

1 2 Method detection limits (MDLs)3 are compound, instrument and especially 
matrix dependent and vary from approximately 0.02-1.6 pg/L. The apptaMe 
concentration range of this method is primarily column and matrix dependent, 
and is approximately 0.02-200 pg/L when a wide-bore thick-film capillary 
column is used. Narrow-bore thin-film columns may have a capacity which 
limits the range to about 0.02-20 pg/L. Volatile water soluble, polar 
compounds which have relatively low purging efficiencies can be determined 
using this method. Such compounds may be more susceptible to matrix 
effects, and the quality of the data may be adversely influenced. 

13 Analytes that are not separated chromatographically. but which ^e different 
mass spectra and noninterfering quantitation ions (Table 1). can ^ identified 
and measured in the same calibration mixture or water sample as long as their 
concentrations are somewhat similar (Section 11.6.2). Analytes that have very 
similar mass spectra cannot be individually identified and measured inthe 
same calibration mixture or water sample unless they have different retention 
times (Section 11.6.3). Coeluting compounds with very similar masssp^tra. 
typically many structural isomers, must be reported as an isomeric group or 
pair Two of the three isomeric xylenes and two of the three dichlorobenzenes 
Ire examples of structural isomers that may not be resolved on the cap^ry 
column and if not, must be reported as isomeric pairs. The more water 
soluble compounds (>2% solubility) and compounds with boifing points above 
200°C are purged from the water matrix with lower efficiencies. These 
analytes may be more susceptible to matrix effects. 

2.0 NUMMARY HF METHOD 

21 Volatile organic compounds and surrogates with low water solubilityaws 
extracted (purged) from the sample matrix by bubbling an inert gas through 
the aqueous sample. Purged sample components are trapped in a tube 
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containing suitable sorbent materials. When purging is complete, the sorbent 
tube is heated and backflushed with helium to desorb the trapped sample 
components into a capillaiy gas chromatography (GO) column interfaced to a 
mass speedometer (MS). The column is temperature programmed to facilitate 
the separation of the method analytes which are then detected with the MS 
Compounds eluting from the GC column are identified by comparing their' 
measured mass spectra and retention times to reference spectra and retention 
times in a data base. Reference spectra and retention times for analytes are 
obtained by the measurement of calibration standards under the same 
conditions used for samples. Analytes are quantitated using procedural 
standard calibration (Section 3.14). The concentration of each identified 
component is measured by relating the MS response of the quantitation ion 
produced by that compound to the MS response of the quantitation ion 
produced by a compound that is used as an internal standard. Surrogate 
analytes. whose concentrations are known in every sample, are measured with 
the same internal standard calibration procedure. 

DEFINITIONS 

31 Internal Standard (IS) - A pure analyte(s) added to a sample, extract or 
standard solution in known amount(s) and used to measure the relative 
responses of other method analytes and surrogates that are components of the 
same sample or solution. The internal standard must be an analyte that is not 
a sample component. 

3 2 Surrogate Analyte (SA) - A pure analyte(s). which is extremely unlikely to be 
found in any sample, and which is added to a sample aliquot in known 
amount(s) before extraction or other processing and is measured with the same 
procedures used to measure other sample components. The purpose of the SA 
is to monitor method performance with each sample, 

3 3 Laboratory Duplies (LDl and LD2) - Two aliquots of the same sample 
taken in the laboratory and analyzed separately with identical procedures 
Analyses of LDl and LD2 indicates precision associated with laboratory 
procedures.' 1101 With sampIe collection, preservation, or storage 

3 4 rtmp flnHPl|CateS  ̂?Td FD? " Tw° separate samples collected at the same 
time and place under identical circumstances and treated exactly the same 
throughout field and laboratory procedures. Analyses of FD1 and FD2 give a 
measure of the precision associated with sample collection, preservation and 
storage, as well as with laboratory procedures. 

5-5 Laboratory Reagent Blank (LRB) - An aliquot of reagent water or other blank 
matrix that is treated exactly as a sample including exposure to all glassware 
equipment, solvents, reagents, internal standards, and surrogates thlfare uSd 
Wlth othCT The LRB is used to determine If meZ anal  ̂o?  ̂
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interferences are present in the laboratory environment, the reagents, or the 
apparatus. 

3 6 Field Reagent Blank (FRB) - An aliquot of reagent water or other bl^matrijc 
that is placed in a sample container in the laboratory and treated as a sample 
in all respects, including shipment to the sampling site, exposure to sampling 
site conditions, storage, preservation, and all analytical procedures. The 
purpose of the FRB is to determine if method analytes or other interferences 
are present in the field environment. 

3 7 Laboratory Performance Check Solution (LPQ - A solution of one °r more 
compounds (analytes. surrogates. Internal standard or other ^compouncfe) 
used to evaluate the performance of the instrument system with respect to a 
defined set of method criteria. 

3 8 Laboratory Fortified Blank (LFB) - An aliquot of reagent water or other blank 
matrix to which known quantities of the method analytes are added in the 
laboratory. The LFB is analyzed exactly like a sample, and its  ̂
determine whether the methodology is in control, and whether the laboratory 
is capable of making accurate and precise measurements. 

3 9 Laboratory Fortified Sample Matrix (LFM) - An aliquot of an environxnenta1 
sample to which known quantities of the method analytes are added in the 
laboratory The LFM is analyzed exactly like a sample, and its purpose is to 
d«eSwh=.her the .ample matri* contributes Mas to the^yricMr«ults. 
The background concentrations of the analytes in die sample  ̂
determined in a separate aliquot and the measured values in the LFM 
corrected for background concentrations. 

3 in Stock Standard Solution - A concentrated solution containing one or more 
methocHinaJytes prepared in the laboratory using assayed reference materials 
or purchased from a reputable commercial source. 

, i. Primary Dilution Standard Solution (PDS) - A solutionoTseveral analytes 
orenared in the laboratory from stock standard solutions and diluted as 
needed to prepare calibration solutions and other needed analyte solutions. 

3 12 Calibration Standard (CAL) -- A solution prepared from the primary dihrtion 
standard solution or stock standard solutions and the trujneni surrogate analytes. The CAL solutions are used to calibrate the instrument 
response with respect to analyte concentration. 

3 13 Quality Control Sample (QCS) - A solution of method analytes ofknown 
concentrations which is used to fortify an aliquot.>fJf* 
tvio nrs is obtained from a source external to the laboratory a 
ta t̂foTXadon smndards. I, is used to check laboratoty 
performance with externally prepared test materials. 
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314 P"*edural Standard Calibration - A calibration method where aqueous 
calibration standards are prepared and processed (e.g., purged.extracted, 
and/or denvatized) in exactly the same manner as a sample. All steps in the 
process from addition of sampling preservatives through instrumental analyses 
are included in the calibration. Using procedural standard calibration 
compensates for any inefficiencies in the processing procedure. 

4.0 INTERFERF.NC.FS 

4.1 During analysis, major contaminant sources are volatile materials in the 
an(? i^pUrHi^f in the inert Pur8ing §as and in the sorbent trap. The 

use of Teflon tubing, Teflon thread sealants, of flow controllers with rubber 
components in the purging device should be avoided since such materials 
out-gas organic compounds which will be concentrated in the trap during the 
purge operation. Analyses of laboratory reagent blanks provide information 
about the presence of contaminants. When potential interfering peaks are 
noted in laboratory reagent blanks, the analyst should change the purge gas 
?°™ ?"d rege«erate the molecular sieve purge gas filter. Subtracting blank 
values from sample results is not permitted. 

4.2 Interfering contamination may occur when a sample containing low 
concentrations of volatile organic compounds is analyzed immediately after a 
sample containing relatively high concentrations of volatile organic 
compounds. A preventive technique is between-sample rinsing of the purging 
apparatus and sample syringes with two portions of reagent water. After 
analysis of a sample containing high concentrations of volatile organic 
compounds, one or more laboratory reagent blanks should be analyzed to 
cheek for cross-contamination. 

4.3 Special precautions must be taken to determine methylene chloride The 
analytical and sample storage area should be isolated from all atmospheric 
sources of methylene chloride, otherwise random background-levels-will result 
Since methylene chloride will permeate Teflon tubing, all GC carrier gas lines 
and purge gas plumbing should be constructed of stainless steel or copper 
tubmg, Laboratory worker's clothing should be cleaned frequently since 
J'TS, previously exposed to methylene chloride fumes during common 
liquid/liquid extraction procedures can contribute to sample contamination. 

4.4 

methanol. 

5.0 SAFETY 

5.1 

IZ™ 1 methylene chloride, and some other organic solvents can be 
present even in the highest purity methanol. This is another potential source 
of contamination, and should be assessed before standards are prepared in the 

The toxicity or carcinogenicity of chemicals used in this method has not been 
Sd r t:heaGb KhfimiC?1 Sh0UW  ̂treated 35 a P°tentiaI heaIth hazard. 
and exposure to these chemicals should be minimized. Each laboratory is 
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responsible for maintaining awareness of OSHA regulations regarding s 
handling of chemicals used in this method. Additional references to laboratory 
safety are available4* for the information of the analyst. 

5 2 The following method analytes have been tentatively classified astoownor 
suspected human or mammalian carcinogens: benzene, carbon tetrachlo 
I 4-dichlorobenzene, 1. 2-dichlorethane. hexachlorobutadiene. 
II 2,2-tetrachloroethane, 1.1.2-trichloroethane. chloroform. . p 1 2-dibromoethane.tetrachloroethene. trichloroethene. and vinyl chloride. Pure 
l^S nSSd stock standard solutions of these compounds should be 
handled in a hood. A NIOSH/MESA approved toxic gas respirator should be 
worn when the analyst handles high concentrations of these toxic compounds. 

pnt TTPMENT AMn SUPPLIES (All specifications are suggested. Catalog numbers 
are included for illustration only.) 
c 1 Sample Containers - 40-120 mL screw cap vials each equipped with a Teflon 

faced silicone septum. Prior to use. wash vials and septa with detergent an 
rinse with tap and distilled water. Allow the vials and septa to air dry at 
room temperature, place in a 105°C oven for one hour, then remove and allow 
to cool in an area known to be free of organics. 

6 2 Purge and Trap System - The purge and trap system consists of three separate 
nieces of equipment: purging device, trap, and desorber. Systems a 
commercially available from several sources that meet all of the following 
specifications. 
6 21 The all glass purging device (Figure 1) should be designed to accept 

25-mL samples with a water column at least 5 cm deep. A smaller 
(5 S) ZS * recommended If the GC/MS system has 
adequate sSivtty to obtain the method detection ta^uimd. 
Gaseous volumes above the sample must be kept to » minimum 
(<15 mL) to eliminate dead volume effects. A glass frit should be 
installed at the base of the sample chamber so the purge gas passes 
through the water column as finely divided bubbles with a diameter of 
<3 mm at the origin. Needle spargers may be used. howeve^^e f 
purge gas must be introduced at a point about 5 mm from the base of 
the water column. The use of a moisture control device is 
recommended to prohibit much of the trapped water vapor from 
entering the GC/MS and eventually causing instrumental problems. 

6 2 2 The trap (Figure 2) must be at least 25 cm long and have an inside 
6' dlameterof atleast 0.105 in. Starting from the WcUbcrtntpsho^d 

contain 1.0 cm of methyl silicone coated packing and the following 
amounts of adsorbents: % of 2,6-diphenylene oxide polymer. £ 
silica eel, and Vfe of coconut charcoal. If it is not necessary to determine 
dichlorodifluoromethane, the charcoal can be eliminated and _ 
polymer increased to fill % of the trap. Before initial use. the tr p 
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6.2.3 

should be conditioned overnight at 18G*C by backflushing with an inert 
gas flow of at least 20 mL/min. Vent the trap effluent to the room, not 
to the analytical column. Prior to daily use. the trap should be 
conditioned for 10 minutes at 18D"C with backflushing. The trap may 
be vented to the analytical column during daily conditioning; however, 
the column must be run through the temperature program prior to 
analysis of samples. The use of alternative sorbents is acceptable 
provided the data acquired meets all quality control criteria described 

a"d Provided the Purge and desorotinn prnn ,̂,̂  
specified in Section 11-0 of the method are not changed Specifically, 
the purging time, the purge gas flow rate, and the desorption time may 
not be changed. Since many of the potential alternate sorbents may be 
thermally stable above 180°C, alternate traps may be desorbed and 
baked out at higher temperatures than those described in Section 11 0 
If higher temperatures are used, the analyst should monitor the data for 
possible analyte and/or trap decomposition. 
The use of the methyl silicone coated packing is recommended, but not 
mandatory The packing serves a dual purpose of protecting the Tenax 
adsorbant from aerosols, and also of insuring that the Tenax is fully 
enclosed within the heated zone of the trap thus eliminating potential 
cold spots. Alternatively, silanized glass wool may be used as a spacer 
at the trap inlet. r 

6,2,4 ™reS4°^r 2) must * of rapidly heating the trap to 
ISO C either prior to or at the beginning of the flow of desorption gas. 
The polymer section of the trap should not be heated higher than 200°G 
or the life expectancy of the trap will decrease. Trap failure is 
characterized by a pressure drop in excess of 3 lb/in2 across the trap 
during purging or by poor bromoform sensitivities. The desorber 
design illustrated in Figure 2 meets these criteria. 

Gas Chromatography/Mass Spectrometer/Data System (GC/MS/DS) 

6.3.1 The GC must be capable of temperature programming and should be 
equipped with variable-constant differential flow controllers so that the 
column flow rate will remain constant throughout desorption and 
temperature program operation. If the column oven is to be cooled to 
IOC or lower, a subambient oven controller will likely be required. If 
syringe injections of 4-bromofluorobenzene (BFB) will be used a 
split/splitless injection port is required. 

Capillary GC Columns - Any gas chromatography column that meets • 
the performance specifications of this method may be used 
(SecUon 10.2.4.1). Separations of the calibration mixture must be 
equivalent or better than those described in this method. Four useful 

eVla,Ualed- lnd Served compound retention times 
tor these columns are listed in Table 2. 

6.3.2 
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6.3.2.1 Column 1 - 60 m x 0.75 mm ID VOCOL (Supelco, Inc.) glass 
wide-bore capillary with a 1.5 pm film thickness. 

Column 2 - 30 m x 0,53 mm ID DB-624 (J&W Sden-tific, Inc.) 
fused silica capillary with a 3 pm film thickness. 

Column 3 - 30 m x 0.32 mm ID DB-5 (J&W Scientific. Inc.) fused 
silica capillary with a 1 pm film thickness. 

Column 4 - 75 m x 0.53 mm id DB-624 (J&W Scien-tific, Inc.) 
fused silica capillary with a 3 pm film thickness. 

6.3.3 Interfaces between the GC and MS - The interface used depends on the 
column selected and the gas flow rate. 

6 3.3 1 The wide-bore Columns 1, 2, and 4 have the capacity to accept 
the standard gas flows from the trap during thermal desorption. 
and chromatography can begin with the onset of 
desorption. Depending on the pumping capacity of the MS, an 
additional interface between the end of the column and the MS 
may be required. An open split interface7 or an all-glass jet 
separator is an acceptable interface. Any interface can be used if 
the performance specifications described in this method . 
(Sections 9.0 and 10.0) can be achieved. The end of the transfer 
line after the interface, or the end of the analytical column if no 
interface is used, should be placed within a few mm of the MS 
ion source. 

6.3.3.2 When narrow-bore Column 3 is used, a cryogenic interface 
placed just in front of the column inlet is suggested. This 
interface condenses the desorbed sample components in a 
narrow band on an uncoated fused silica precolumn usmgliquid 
nitrogen cooling. When all analytes have been desorbed from 
the trap, the interface is rapidly heated to transfer them to the 
analytical column. The end of the analytical column should be 
placed within a few mm of the MS ion source. A potential 
problem with this interface is blockage of the interface by frozen 
water from the trap. This condition will result in a major loss in 
sensitivity and chromatographic resolution. 

6.3 4 The mass spectrometer must be capable of electron ionization at a 
nominal eiSran energy of 70 eV. The spectrometer must 
scanning from 35-260 amu with a complete scan cycle time (including 

scan overhead) of two seconds or less. (Scan cycle time = Total MS 
data acquisition time in seconds divided by number of scansin t 
chromatogram.) The spectrometer must produce a mass spectrum that 
meets all criteria in Table 3 when 25 ng or less of 
4-bromofluorobenzene (BFB) is introduced into the GC. An average 
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spectrum across the BFB GC peak may be used to test instrument 
performance. 

6.3.5 An interfaced data system is required to acquire, store, reduce, and 
output mass spectral data. The computer software should have the 
capability of processing stored GC/MS data by recognizing a GC peak 
within any given retention time window, comparing the mass spectra 
from the GC peak with spectral data in a user-created data base, and 
generating a list of tentatively identified compounds with their 
retention times and scan numbers. The software must allow integration 
of the ion abundance of any specific ion between specified time or scan 
number limits. The software should also allow calculation of response 
factors as defined in Section 10.2.6 (or construction of a linear or second 
order regression calibration curve), calculation of response factor 
statistics (mean and standard deviation), and calculation of 
concentrations of analytes using either the calibration curve or the 
equation in Section 12.0. 

6.4 Syringe and Syringe Valves 

6.4.1 Two 5 mL or 25 mL glass hypodermic syringes with Luer-Lok tip 
(depending on sample volume used). 

6.4.2 Three two-way syringe valves with Luer ends. 

6.4.3 Micro Syringes - 10 pL and 100 pL. 

6.4.4 Syringes - 0.5 mL, 1.0 mL, Mid 5 mL, gas tight with shut-off valve. 

6.5 Miscellaneous 

6.5.1 Standard Solution Storage Containers - 15 mL bottles with Teflon lined 
screw caps. 

reagents and stamdapn^ 

7.1 Trap Packing Materials 

7. i. 1 2,6-DiphenyIene oxide polymer. 60/80 mesh, chromatographic grade 

(Tertax GC or equivalent). H & 

7 1 2  SiI!cone PackinS (Optional) - OV-1 (3%) on Chromosorb W. 
60/80 mesh, or equivalent 

7.1.3 Silica Gel - 35/60 mesh. Davison, Grade 15 or equivalent 

7 1 4  C h a r c o a l  ~  P r e P a r e  f r o h i  B a r n e b e y  C h e n e y ,  C A - 5 8 0 - 2 6  l o t  
#M-2649 (or equivalent) by crushing through 26 mesh screen. 
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7.2 Reagents 

7.2.1 Methanol - Demonstrated to be free of analytes. 

7 2 2 Reagent Water -- Prepare reagent water by passing tap water through 
a filter bed containing about 0.5 kg of activated carbon, by using a 
water purification system, or by boiling distilled water for 15 minutes 
followed by a one-hour purge with inert gas while the water 
temperature is held at 90°C. Store in dean, narrow-mouth bottles with 
Teflon lined septa and screw caps. 

7.2.3 Hydrochloric acid (1+1) - Carefully add measured volume of cone 
HC1 to equal volume of reagent water. 

7 2 4 Vinyl Chloride - Certified mixtures of vinyl chloride in nitrogen and 
pure vinyl chloride are available from several sources (for example. 
Matheson. Ideal Gas Products, and Scott Gases). 

7.2.5 Ascorbic Add. ACS Reagent Grade. Granular. 

7.2.6 Sodium Thiosulfate, ACS Reagent Grade, Granular. 

7 3 Stock Standard Solutions - These solutions may be purchased as certified 
solutions or prepared from pure standard materials using the following 
nrocedures. One of these solutions is required for every analyte of concern, 
every surrogate, and the internal standard. A useful working concentration 
about 1-5 mg/mL. 

7 3 l Place about 9.8 mL of methanol into a 10 mL ground-glas, stoppered 
volumetric flask. Allow the flask to stand, unstoppered, for about 
10 minutes or until all alcohol-wetted surfaces have dried and weigh to 
the nearest 0.1 mg. 

7 3 2 If the analyte is a liquid at room temperature, use a 100 pL syringe and 
LmSy add two or more drops of reference standard to the flask. 
Be sure that the reference standard falls directly into the alcohol 
without contacting the neck of the flask. If the analyte is a gas at room 
temperature, fill a 5 mL valved gas-tight syringe with the standard to 
the 5 0 mL mark, lower the needle to 5 mm above the methanol 
meniscus, and slowly inject the standard into the neck area of the flask. 
The gas will rapidly dissolve in the methanol. 

7.3.3 Reweish. dilute to volume, stopper, then mix by inverting the flask 
several times. Calculate the concentration in pg/pL from the net gâ  
in weight. When compound purity is certified at 96% or grea^'^e 
weight can be used without correction to calculate the concentration of 
the stock standard. 
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7.3.4 Store stock standard solutions in 15 mL bottles equipped with Teflon 
lined screw caps. Methanol solutions of acrylonitrile, methyl iodide, 
and methyl aery late are stable for only one week at 4°C. Methanol 
solutions prepared from other liquid analytes are stable for at least four 
weeks when stored at 4 C. Methanol solutions prepared from gaseous 
analytes are not stable for more than 1 week when stored at <0°C; at 
room temperature, they must be discarded after one day. 

Primary Dilution Standards (PDS) - Use stock standard solutions to prepare 
primary dilution standard solutions that contain all the analytes of concern in 
methanol or other suitable solvent The primary dilution standards should be 
prepared concentrations that can be easily diluted to prepare aqueous 
calibration solutions that will bracket the working concentration range. Store 
the primary dilution standard solutions with minimal headspace and check 
frequently for signs of deterioration or evaporation, especially just before 
preparing calibration solutions. Storage times described for stock standard 
solutions in Section 7.3.4 also apply to primary dilution standard solutions. 

Fortification Solutions for Internal Standard and Surrogates 

7.5.1 A solution containing the internal standard and the surrogate 
compounds is required to prepare laboratory reagent blanks (also used 
as a laboratory performance check Solution), and to fortify each sample. 
Prepare a fortification solution containing fluorobenzene (internal 
standard). 1,2-dichlorobenzene-d4 (surrogate), and BFB (surrogate) in 
methanol at concentrations of 5 pg/mL of each (any appropriate 
concentration is acceptable). A 5 pL aliquot of this solution added to a 
25 mL water sample volume gives concentrations of 1 pg/L of each. A 
5 pL aliquot of this solution added to a 5 mL water sample volume 
gives a concentration of 5 pg/L of each. Additional internal standards 
and surrogate analytes are optional. Additional surrogate compounds 
should be similar in physical and chemical characteristics to the 
analytes of concern. 

Preparation of Laboratory Reagent Blank (LRB) -- Fill a 25 mL (or 5 mL) 
syringe with reagent water and adjust to the mark (no air bubbles). Inject an 
appropriate volume of the fortification solution containing the internal 
standard and surrogates through the Luer Lok valve into the reagent water. 
Transfer the LRB to the purging device. See Section 11.1.2. 

Preparation of Laboratory Fortified Blank - Prepare this exactly like a 
calibration standard (Section 7.8). This is a calibration standard that is treated 
as a sample. 
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7.8 Preparation of Calibration Standards (CAL) 

7 8.1 The number of CALs needed depends on the calibration range desired. 
A minimum of three CAL solutions is required to calibrate a range of a 
factor of 20 in concentration. For a factor of 50. use at least four 
standards, and for a factor of 100 at least five standards. One 
calibration standard should contain each analyte of concern at * 
concentration of two to 10 times the method detection limit (Tables 4. 5. 
and 7) for that compound. The other CAL standards should contain 
each analyte of concern at concentrations that define the range of the 
method. Every CAL solution contains the internal standard and the_ 
surrogate compounds at the same concentration (5 pg/L suggested for 
a 5 niL sample; 1 pg/L for a 25 mL sample). 

7 8 2 To prepare a calibration standard, add an appropriate volume of a 
primary dilution standard containing all analytes of concern to an 
aliquot of acidified (pH 2) reagent water in a volumetric flask. Also 
add an appropriate volume of internal standard and surrogate 
compound solution from Section 7.5.1. Use a microsyringe and rapidly 
iniect the methanol solutions into the expanded area of the filled 
volumetric flask. Remove the needle as quickly as possible after 
injection. Mix by inverting the flask three times only. Discard the 
contents contained in the neck of the flask. Aqueous standards are not 
stable in a volumetric flask and should be discarded after one hour 
unless transferred to a sample bottle and sealed immediately. 
Alternately, aqueous calibration standards may be prepared in a gas 
tight. 5 mL or 25 mL syringe. 

Note; If unacidified samples are being analyzed for THMs onty-
calibration standards should be prepared without acid. 

80 BAMPT'B r.OIJBfTIfiN. PRESERVATION AND STORAGE. 

8.1 Sample Collection and Dechlorination 

8 11 Collect all samples in duplicate. If samples, such as finished drinking 
wateTam sus£cmd «o contain residual chlorine add about 25 rag of 
ascorbic acid per 40 mL of sample to the sample botde before Hlhng. If 
analytes that are gases at room temperature (such as vinyl chloride). or 
analytes in Table 7 are not to be determined, sodium th ©sulfate is 
recommended to reduce the residual chlorine. Three milligrams of 
sodium thiosulfate should be added for each 40 mL of water sample. 

Note: If the residual chlorine is likely to be present >5 mg/L, * 
determination of the amount of the chlorine may be necessary Diethyl-
p-phenylenediamine (DPD) test kits are commercially available to 
5 JLmL residual chlorine in the field. Add an additional 25 mg of 
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ascorbic acid or 3 mg of sodium thiosulfate per each 5 mg/L of residual 
chlorine. 

8.1.2 When sampling from a water tap, open the tap and allow the system to 
flush until the water temperature has stabilized (usually about 
10 minutes). Adjust the flow to about 500 mL/min. and collect dupli
cate samples containing the desired dechlorinating agent from the 
flowing stream. 

8.1.3 When sampling from an open body of water, partially Fill a 1 q 
wide-mouth bottle or 1 L beaker with sample from a representative 
area. Fill duplicate sample bottles containing the desired dechlorinating 
agent with sample from the larger container. 

8.1.4 Fill sample bottles to overflowing, but take care not to flush out the 
rapidly dissolving dechlorinating agent No air bubbles should pass 
through the sample as the bottle is filled, or be trapped in the sample 
when the bottle is sealed. 

Sample Preservation 

8.2.1 Adjust the pH of all samples to <2 at the time nfcollerMnn but after 
dechlorination, by carefully adding two drops of 1:1 HC1 for each 
40 mL of sample. Seal the sample bottles. Teflon face down, and mix 
for One minute. Exceptions to the acidification requirement are detailed 
in Sections 8.2.2 and 82.3. 

Note: Do not mix the ascorbic add or sodium thiosulfate with the HQ 
in the sample bottle prior to sampling. 

8.2.2 When sampling for THM analysis only, acidification may be omitted if 
sodium thiosulfate is used to dechlorinate the sample. This exception 
to acidification does not apply if ascorbic add is used for dechlorina-

8.2.3 If a sample foams vigorously when HC1 is added, discard that sample. 
Collect a set of duplicate samples but do not acidify them. These 
samples must be flagged as "not acidified" and must be stored at 4°C or 
below. These samples must be analyzed within 24 hours of collection 
time if they are to be analyzed for any compounds other than THMs. 

8.2.4 The samples must be chilled to about 4°C when collected and main
tained at that temperature until analysis. Field samples that will not be 
received at the laboratory on the day of collection must be packaged for 
shipment with sufficient ice to ensure that they will arrive at the 
laboratory with a substantial amount of ice remaining in the cooler. 

Sample Storage 

tion. 



8.2.1 Store samples at <4°C until analysis. The sample storage area must be 
free of organic solvent vapors and direct or intense light. 

8.2.2 Analyze all samples within 14 days of collection. Samples not analyzed 
within this period must be discarded and replaced. 

8.3 Field Reagent Blanks (FRB) 

8 3 1 Duplicate FRBs must be handled along with each sample set. which is 
composed of the samples collected from the same general sample site at 
approximately the same time. At the laboratory, fill field blank sample 
bottles with reagent water and sample preservatives, seal. Mid ship to 
the sampling site along with empty sample bottles and back to the 
laboratory with filled sample bottles. Wherever a set of sample is 
shipped and stored, it is accompanied by appropriate blanks. FRBs 
must remain hermetically sealed until analysis. 

8 3 2 Use the same procedures used for samples to add ascorbic acid a™* 
HC1 to blanks (Section 8.1.1). The same batch of ascorbic acid and HUl 
should be used for the field reagent blanks as for the field samples. 

fit 1 AT TTY CONTROL 

9 1 Quality control (QC) requirements are the initial demonstration of laboratory 
capability followed by regular analyses of laboratory reagent blanks, field 
reagent blanks, and laboratory fortified blanks. A MDL for each analyte mus 
also be determined. Each laboratory must maintain records to document the 
quality of the data generated, Additional quality control practices are recom
mended. 

9.2 Initial demonstration of low system background. Before ̂ y ^mpl  ̂are 
analyzed, it must be demonstrated that a laboratory reagent blank (LR1) is 
reasonably free of contamination that would prevent the determination of any 
analyte of concern. Sources of background contamination are glassware, purge 
gas. sorbents. reagent water, and equipment. Background contamination must 
be reduced to an acceptable level before proceeding witfi the next section. In 
general, background from method analytes should be below the method 
detection limit 

9 3 Initial demonstration of laboratory accuracy and precision. Analyze four to 
seven replicates of a laboratory fortified blank containing each analyte_ of 
concern at a concentration in the range of 2-5 pg/L depending upon the 
calibration range of the instrumentation. 

9 31 Prepare each replicate by adding an appropriate aliquot of a quality 
control sample to reagent water. It is 
source different than the calibration standards be used for this set of 
LFBs. since it will serve as a check to verify the accuracy of the stan
dards used to generate the calibration curve. This is particularly usefu 
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if the laboratory is using the method for the first time, and has no 
historical data base for standards. Prepare each replicate by adding an 
appropriate aliquot of a quality control sample to reagent water. Also 
add the appropriate amounts of internal standard and surrogates. If it 
is expected that field samples will contain a dechlorinating agent and 
HCI, then add these to the LFBs in the same amounts proscribed in 
Section 8.1.1. If only THMs are to be determined and field samples do 
not contain HCI, then do not acidify LFBs, Analyze each replicate 
according to the procedures described in Section 11.0. 

9.3.2 Calculate the measured concentration of each analyte in each replicate, 
the mean concentration of each analyte in all replicates, and mean 
accuracy (as mean percentage of true value) for each analyte, and the 
precision (as relative standard deviation. RSD) of the measurements for 
each analyte. 

9.3.3 Some analytes, particularly early eluting gases and late eluting higher 
molecular weight compounds, will be measured with less accuracy and 
precision than other analytes. However, the accuracy and precision for 
all analytes must fall within the limits expressed below. If these criteria 
are not met for an analyte of interest, take remedial action and repeat 
the measurements for that analyte until satisfactory performance is 
achieved. For each analyte, the mean accuracy must be 80-120% (i.e., 
an accuracy of ±20%). the precision of the recovery (accuracy) for each 
analyte must be <20%. These criteria are different than the ±30% 
response factor criteria specified in Section 10.3.5. The criteria differ, 
because the measurements in Section 9.3.3 as part of the initial demon
stration of capability are meant to be more stringent than the continu
ing calibration measurements in Section 10.3.5. 

9.3.4 To determine the MDL, analyze a minimum of seven LFBs prepared at 
a low concentration. MDLs in Table 5 were calculated from samples 
fortified from 0.1-0.5 pg/L, which can be used as a guide, or use 
calibration data to estimate a concentration for each analyte that will 
yield a peak with a three to five signal to noise response. Analyze the 
seven replicates as described in Section 11.0, and on a schedule that 
results in the analyses being conducted over several days. Calculate 
the mean accuracy and standard deviation for each analyte. Calculate 
the MDL using the equation in Section 13.0. 

9.3.5 Develop and maintain a system of control charts to plot the precision 
and accuracy of analyte and surrogate measurements as a function of 
time. Charting surrogate recoveries is an especially valuable activity 
because surrogates are present in every sample and the analytical 
results will form a significant record of data qualify. 

9.4 Monitor the integrated areas of the quantitation ions of the internal standards 
and surrogates (Table 1) in all samples, continuing calibration checks, and 
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blanks. These should remain reasonably constant over time. An abrupt 
change may indicate a matrix effect or an instrument problem. If a cryogenic 
interface is utilized, it may indicate an inefficient transfer from the trap to the 
column. These samples must be reanalyzed or a laboratoiy fortified duplicate 
sample analyzed to test for matrix effect. A more gradual drift of more than 
50% in any area is indicative of a loss in sensitivity, and the problem must be 
found and corrected. 

9 5 Laboratory Reagent Blanks (LRB) - With each batch of samples processed  ̂a 
group within a work shift, analyze a LRB to determine the background system 
contamination. 

9 6 Assessing Laboratory Performance - Use the procedures and criteria in 
Sections 10 3 4 and 10.3.5 to evaluate the accuracy of the measurement of the 
laboratory fortified blank (LFB). which must be analyzed with each batch of 
samples that is processed as a group within a work shift. If more than 20 
samples are in a work shift batch, analyze one LFB per 20 samples. Prepare 
the LFB with the concentration of each analyte that was used in the 
Section 9.3.3 analysis. If the acceptable accuracy for this measurement (±30%) 
is not achieved, the problem must be solved before additional samples may be 
reliably analyzed. Acceptance criteria for the IS and surrogate given in 
Section 10.3.4 also applies to this LFB. 

Since the calibration check sample in Section 10.3.5 and the LFB are made the 
same way and since procedural standards are used, the sample analyzed here 
3 aS bfused as a calibration chack in Section 10.3.5. Add the results of 
the LFB analysis to the control charts to document data quality. 

9 7 If a water sample is contaminated with an analyte. verify that it is not a 
sampling error by analyzing a field reagent blank. The results of these 
analyses will help define contamination resulting from field sampling, storage 
and transportation activities. If the field reagent blank shows unacceptable 
contamination, the analyst should identify and eliminate the contamination. 

9 8 At least quarterly, replicate LFB data should be evaluated to determine the 
precision of the laboratory measurements. Add these results to the ongoing 
control charts to document data quality. 

9 9 At least quarterly, analyze a quality control sample (QCS) from an external 
source If measured analyte concentrations are not of acceptable accuracy, 
check the entire analytical procedure to locate and correct the problem source. 

9.10 Sample matrix effects have not been observed when this method ̂ ed wlth 
distilled water, reagent water, drinking water, or ground water. Therefore, 
analysis of a laboratory fortified sample matrix (LFM) is not required unless 
the criteria in Section 9.4 are not met If matrix effects are ohfe™f°r.. 
suspected to be causing low recoveries, analyze a laboratory fortified matrix 
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sample for that matrix. The sample results should be flagged and the LFM 
results should be reported with them. 

9.11 Numerous other quality control measures are incorporated into other parts of 
this procedure, and serve to alert the analyst to potential problems. 

100 calibration and standardt7attr>m 

10.1 Demonstration and documentation of acceptable initial calibration is required 
before any samples are analyzed. In addition, acceptable performance must be 
confirmed intermittently throughout analysis of samples by performing 
continuing calibration checks. These checks are required at the beginning of 
each work shift, but no less than every 12 hours. Additional periodic 
calibration checks are good laboratory practice. It is highly recommended that 
an additional calibration check be performed at die end of any cycle of 
continuous instrument operation, so that each set of field samples is bracketed 
by calibration check standards. 

Note: Since this method uses procedural standards, the analysis of the 
laboratory fortified blank, which is required in Sect. 9,6, may be used here as a 
calibration check sample. 

10.2 Initial Calibration 

10.2.1 Calibrate the mass and abundance scales of the MS with calibration 
compounds and procedures prescribed by the manufacturer with any 
modifications necessary to meet the requirements in Section 10.2.2. 

10.2.2 Introduce into the GC (either by purging a laboratory reagent blank or 
making a syringe injection) 25 ng or less of BFB and acquire mass 
spectra for m/z 35-260 at 70 eV (nominal). Use the purging procedure 
and/or GC conditions given in Section 11.0. If the spectrum does not 
meet all criteria in Table 3, the MS must be returned and adjusted to 
meet all criteria before proceeding with calibration. An average 
spectrum across the GC peak may be used to evaluate the performance 
of the system. 

10.2.3 Purge a medium CAL solution, (e.g.. 10-20 pg/L) using the procedure 
given in Section 11.0. 

10.2.4 Performance criteria for calibration standards. Examine the stored 
GC/MS data with the data system software. Figures 3 and 4 shown 
acceptable total ion chromatograms. 

10.2.4.1 GC performance — Good column performance will 
produce symmetrical peaks with minimum tailing for 
most compounds. If peaks are unusually broad, or if 
there is poor resolution between peaks, the wrong 
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column has been selected or remedial action is probably 
necessary (Section 10.3.6). 

10.2.4.2 MS sensitivity — The GC/MS/DS peak identification 
software should be able to recognize a GC peak in the 
appropriate retention time window for each of the 
compounds in calibration solution, and make correct 
tentative identifications. If fewer than 99% of the 
compounds are recognized, system maintenance is 
required. See Section 10.3.6. 

10.2.5 If all performance criteria are met, purge an aliquot of each of the other 
CAL solutions using the same GC/MS conditions. 

10.2.6 Calculate a response factor (RF) for each analyte and isomer pair for 
each CAL solution using the internal standard fluorobenzene. Table l 
contains suggested quantitation ions for all compounds. This 
calculation is supported in acceptable GC/MS data system software 
(Section 6.3.5). and many other software programs. RF is a unitless 
number, but units used to express quantities of analyte and internal 
standard must be equivalent. 

rcr (a,) (qi*) 
(A,,) (Q.) 

where: A, = integrated abundance of die quantitation ion of the analyte 
Ak = integrated abundance of the quantitation ion of the internal 

standard „ 
Qx = quantity of analyte purged in nanograms or concentration 

units  ̂ .. 
- quantity of internal standard purged in ng or concentration 

units 

10 2 6 1 For each analyte and surrogate, calculate the mean RF 
from analyses of CAL solutions. Calculate the standard 
deviation (SD) and the relative standard deviation (RSD) 
from each mean: RSD = 100 (SD/M). If the RSD of any 
analyte or surrogate mean RF exceeds 20%, either 
analyze additional aliquots of appropriate CAL solutions 
to obtain an acceptable RSD of RFs over the entire 
concentration range, or take action to improve GC/MS 
performance Section 10.3.6). Surrogate compounds are 
present at the same concentration on every sample, 
calibration standard, and all types of blanks. 

10 2 7 As an alternative to calculating mean response factors and applying the 
RSD test, use the GC/MS data system software or other available 
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software to generate a linear or second order regression calibration 
curve, by plotting A^/A  ̂ vs. Q,. 

10.3 Continuing Calibration Check - Verify the MS tune and initial calibration at 
the beginning of each 12-hour work shift during which analyses are performed 
using the following procedure. Additional periodic calibration checks are good 
laboratoiy practice. It is highly recommended that an additional calibration 
check be performed at the end of any cycle of continuous instrument 
operation, so that each set of field samples is bracketed by calibration check 
standards. 

10.3.1 Introduce into the GC (either by purging a laboratoiy reagent blank or 
making a syringe injection) 25 ng or less of BFB and acquire a mass 
spectrum that includes data for m/z 35-260. If the spectrum does not 
meet all criteria (Table 3). the MS must be returned and adjusted to 
meet all criteria before proceeding with the continuing calibration 
check. 

10.3.2 Purge a CAL solution and analyze with the same conditions used 
during the initial calibration. Selection of the concentration level of the 
calibration check standard should be varied so that the calibration is 
verified at more than one point over the course of several days. 

10.3.3 Demonstrate acceptable performance for the criteria shown in 
Section 10.2.4. 

10.3.4 Determine that the absolute areas of the quantitation ions of the 
internal standard and surrogates have not decreased by more than 30% 
from the areas measured in the most recent continuing calibration 
check, or by more than 50% from the areas measured during initial 
calibration. If these areas have decreased by more than these amounts, 
adjustments must be made to restore system sensitivity. These 
adjustments may require cleaning of the MS ion source, or other 
maintenance as indicated in Section 10.3.6, and recalibration. Control 
charts are useful aids in documenting system sensitivity changes. 

10.3.5 Calculate the RF for each analyte of concern and surrogate compound 
from the data measured in the continuing calibration check. The RF for 
each analyte and surrogate must be within 30% of the mean value 
measured in the initial calibration. Alternatively, if a linear or second 
order regression is used, the concentration measured using the 
calibration curve must be within 30% of the true value of the 
concentration in the calibration solution. If there conditions do not 
exist, remedial action must be taken which may require recalibration 
All data from field samples obtained after the last successful calibration 
check standard, should be considered suspect. After remedial action 
has been taken, duplicate samples should be analyzed if they are 
available, J 
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10 3 6 Some possible remedial actions. Major maintenance such as cleaning an 
ion source, cleaning quadrupole rods. etc. require returning to the 
initial calibration step. 

Check and adjust GC and/or MS operating conditions; 
check the MS resolution, and calibrate the mass scale. 

Clean or replace the splitless injection liner; silanize a 
new injection liner. This applies only if the injection liner 
is an integral part of the system. 

Flush the GC column with solvent according to 
manufacturer's instructions. 

Break off a short portion (about 1 meter) of the column 
from the end near the injector; or replace GC column. 
This action will cause a slight change in retention times. 
Analyst may need to redefine retention windows. 

Prepare fresh CAL solutions, and repeat the initial 
calibration step. 

Clean the MS ion source and rods (if a quadrupole). 

Replace any components that allow analytes to come into 
contact with hot metal surfaces. 

Replace the MS electron multiplier, or any other faulty 
components. 

Replace the trap, especially when only a few compounds 
fail the criteria in Section 10.3.5 while the majority are 
determined successfully. Also check for gas leaks m the 
purge and trap unit as well as the rest of the analytical 
system. 

10 4 ODtional calibration for vinyl chloride using a certified gaseous mixture of 
°nyUHoride?r! nitrogen cL be accomplished by the following steps. 

10.4.1 Fill the purging device with 25.0 mL (or 5 mL) of reagent water or 
aqueous calibration standard. 

10 4 2 Start to purge the aqueous mixture. Inject a known volume (between 
100 uL and 2000 pL) of the calibration gas (at room temperature) 
directly into the purging device with a gas tight syringe. Slowly inject 
the gaseous sample through a septum seal at the topof the P^gmg 
device at 2000 uL/min. If the injection of the standard is made throug 
the aqueous sample inlet port, flush the dead volume with several mL 
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of room air or carrier gas. Inject the gaseous standard before 
five minutes of the 11-minute purge time have elapsed. 

10.4.3 Determine the aqueous equivalent concentration of vinyl chloride 
standard, in pg/L, injected with the equation: 

S = 0.102 (C) (V) 

where S = Aqueous equivalent concentration Of vinyl chloride standard 
in pg/L 

C = Concentration of gaseous standard in mg/L (v/v) 
V = Volume of standard injected in mL 

11.1.1 This method is designed for a 25 mL or 5 mL sample volume, but a 
smaller (5 mL) sample volume is recommended if die GC/MS system 
has adequate sensitivity to achieve the required method detection 
limits. Adjust the helium purge gas flow rate to 40 mL/min. Attach 
the trap inlet to the purging device and open the syringe valve on the 
purging device. 

11.1.2 Remove the plungers from two 25 mL <or 5 mL depending on sample 
size) syringes and attach a closed syringe valve to each. Warm the 
sample to room temperature, open the sample bottle, and carefully 
pour the sample into one of the syringe barrels to just short of 
overflowing. Replace the syringe plunger, invert the syringe, and 
compress the sample. Open the syringe valve and vent any residual air 
while adjusting the sample volume to 25 mL (Or 5 mL). To all samples, 
blanks, and calibration standards, add 5 pL (or an appropriate volume) 
of the fortification solution containing the internal standard and the 
surrogates to the sample through the syringe valve. Close the valve. 
Fill the second syringe in an identical manner from the same sample 
bottle. Reserve this second syringe for a reanalysis if necessary. 

11.1.3 Attach the sample syringe valve to the syringe valve on the purging 
device. Be sure that the trap is cooler than 25°C, then open the sample 
syringe valve and inject the sample into the purging chamber. Close 
both valves and initiate purging. Purge the sample for 11 minutes at 
ambient temperature. 

11.1.4 Standards and samples must be analyzed in exactly the same manner. 
Room temperature must be reasonably constant, and changes in evrm 
of 10°F will adversely affect the accuracy and precision of the method. 

11.0 PROCEDURE 

11.1 Sample Introduction and Purging 
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11.2 Sample Desorption 

11.2.1 Non-Cryogenic Interface - After the 11-minute purge, place the purge 
and trap system in the desorb mode and preheat the trap to I80°C 
without a flow of desorption gas. Then simultaneously start the flow 
of desorption gas at a flow rate suitable for the column being used 
(optimum desorb flow rate is 15 mL/min.) for about four minutes, 
begin the GC temperature program, and start data acquisition. 

11 2.2 Cryogenic Interface - After the 11-minute purge, place the purge and 
trap system in the desorb mode, make sure the cryogenic interface is a 
-150°C or lower, and rapidly heat the trap to 180°C while backflushing 
with an inert gas at 4 mL/min. for about five minutes. At the end of 
the five minutes desorption cycle, rapidly heat the cryogenic trap to 
250°C, and simultaneously begin the temperature program of the gas 
chromatograph, and start data acquisition. 

112 3 While the trapped components are being introduced into the gas 
chromatograph (or cryogenic interface), empty the purging device using 
the sample syringe and wash the chamber with two 25 rriL flushes of 
reagent water. After the purging device has been emptied, leave 
syringe valve open to allow the purge gas to vent through the sample 
introduction needle. 

11.3 Gas Chromatography/mass Spectrometry - Acquire and store data over the 
nominal mass range 35-260 with a total cycle time (including scan overhead 
time) of two seconds or less. If water, methanol, or carbon dioxide cause a 
background problem, start at 47 or 48 m/z. If ketones are to be determined, 
data must be acquired starting at m/z 43. Cycle time must be adjustedI to 
measure five or more spectra during the elution of each GC peak. Suggested 
temperature programs are provided below. Alternative temperature programs 
can be used. 
1131 Single ramp linear temperature program for wide-bore Columns 1 and 

2 with a jet separator. Adjust the helium carrier gas flow rate to within 
the capacity of the separator, or about 15 mL/min. The column 
temperature is reduced 10°C and held for five minutes from the 
beginning of desorption, then programmed to 160 C at 6 C/min., and 
held until all components have eluted. 

11.3.2 Multi-ramp temperature program for wide-bore Column 2 with the 
open split interface. Adjust the helium carrier gas flow rate to about 
4.6 mL/min. The column temperature is reduced to iOX and held for 
six minutes from the beginning of desorption, then heatri to 70-C at 
10°/min.. heated to 120°C at 5°/min., heated to 180 at 8 /mm., and 
held at 180° until all compounds have eluted. 
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11.3.3 Single ramp linear temperature program for narrow-bore Column 3 
with a cryogenic interface. Adjust the helium carrier gas flow rate to 
about 4 mL/min. The column temperature is reduced to 10°C and held 
for five minutes from the beginning of vaporization from the cryogenic 

_ trap, programmed at 6°/min. for 10 minutes, then 15 Vmin. for five 
minutes to 145°C, and held until all components have eluted. 

11.3.4 Multi-ramp temperature program for wide-tore Column 4 with the 
open split interface. Adjust the helium carrier gas flow rate to about 
7.0 mL/min. The column temperature is -10°C and held for six 
minutes, from beginning of desorption. then heated to 100T at 
I0°C/min., heated to 200°C at 5°C/min. and held at 2009C for eight 
minutes or until all compounds of interest had eluted. 

11.4 Trap Reconditioning - After desorbing the sample for four minutes, 
recondition the trap by returning the purge and trap system to the purge 
mode. Wait 15 seconds, then close the syringe valve on the purging device to 
begin gas flow through the trap. Maintain the trap temperature at 180°C. 
Maintain the moisture control module, if utilized, at 90°C to remove residual 
water. After approximately seven minutes, turn off the trap heater and open 
the syringe valve to stop the gas flow through the trap. When the trap is cool, 
the next sample can be analyzed. 

11.5 Termination Of Data Acquisition — When all the sample components have 
eluted from the GC, terminate MS data acquisition. Use appropriate data 
output software to display full range mass spectra and appropriate plots of ion 
abundance as a function of time. If any ion abundance exceeds the system 
working range, dilute the sample aliquot in the second syringe with reagent 
water and analyze the diluted aliquot. 

11.6 Identification of Analytes - Identify a sample component by comparison of its 
mass spectrum (after background subtraction) to a reference spectrum in the 
user-created data base. The GC retention time of the sample component 
should be within three standard deviations of the mean retention time of the 
compound in the calibration mixture, 

11.6.1 In general, all ions that are present above 10% relative abundance in the 
mass spectrum of the standard should be present in the mass spectrum 
of the sample component and should agree within absolute 20%. For 
example, if an ion has a relative abundance of 30% in the standard 
spectrum, its abundance in the sample spectrum should be in the range 
of 10-50%. Some ions, particularly the molecular ion. are of special 
importance, and should be evaluated even if they are below 10% 
relative abundance. 

11.6.2 Identification requires expert judgment when sample components are 
not resolved chromatographically and produce mass spectra containing 
ions contributed by more than one analyte. When GC peaks obviously 



represent more than one sample component (Le., broadened peak with 
shoulders) or valley between two or more maxima), appropriate 
analyte spectra and background spectra can be selected by examining 
plots of characteristic ions for tentatively identified components. When 
analytes coelute (i.e.. only one GC peak is apparent), the identification 
criteria can be met but each analyte spectrum will contain extraneous 
ions contributed by the coeluting compound. Because purgeable 
organic compounds are relatively small molecules and produce 
comparatively simple mass spectra, this is not a significant problem for 
most method analytes. 

116 3 Structural isomers that produce veiy similar mass spectra can be 
explicitly identified only if they have sufficiently different GC retention 
times. Acceptable resolution is achieved if the height of the valley 
between two peaks is less than 25% of the average height of the two 
peaks. Otherwise, structural isomers are identified as isomeric pairs. 
Two of the three isomeric xylenes and two of the three 
dichlorobenzenes are examples of structural isomers that may not be 
resolved on the capillary columns. If unresolved, these groups of 
isomers must be reported as isomeric pairs. 

116 4 Methylene chloride, acetone, carbon disulfide, and other background 
components appear in variable quantities in laboratory and field re-
agent blanks, and generally cannot be accurately measured. Subtraction 
of the concentration in the blank from the concentration in the sample 
is not acceptable because the concentration of the background in the 
blank is highly variable. 

12.0 "ATA ANALYSTS AND CAT .CI ILATIONS 

12 1 Complete chromatographic resolution is not necessary for accurate and precise 
measurements of analyte concentrations if unique ions with adequate intensi
ties are available for quantitation. If the response for any analyte exceeds the 
linear range of the calibration established in Section 10.0. obtain and dilute a 
duplicate a duplicate sample. Do not extrapolate beyond the calibration range. 

12.1.1 Calculate analyte and surrogate concentrations, using the multi-point 
calibration established in Section 10.0. Do not use the daily calibration 
verification data to quantitate analytes in samples. 
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c - (A»> (Q*> 1000 
* " (A  ̂RF V 

where: Cs = concentration of analyte or surrogate in pg/L in the water 
sample 

A, = integrated abundance of the quantitation ion of the analyte 
in the sample 

A& = integrated abundance of the quantitation ion of the internal 
standard in the sample 

Qb = total quantity (in micrograms) of internal standard added 
to the water sample 

V = original water sample volume in mL 
RF = mean response factor of analyte from the initial calibration 

12.1,2 Alternatively, use the GC/MS system software or other available 
proven software to compute die concentrations of the analytes and 
surrogates from the linear of second order regression curve established 
in Section 10.0. Do not use the daily calibration verification data to 
quantitate analytes in samples. 

12-1-3 Calculations should utilize all available digits of precision, but final 
reported concentrations should be rounded to an appropriate number 
of significant figures (one digit of uncertainty). Experience indicates 
that three significant figures may be used for concentrations above 
09 pg/L, two significant figures for concentrations between 1-99 pg/L, 
and one significant figure for lower concentrations. 

12.1.4 Calculate the total trihalomethane concentration by summing the four 
individual trihalomethane concentrations. 

13-0 METHOD PERFORMANCE 

13.1 Single laboratory accuracy and precision data were obtained for the method 
analytes using laboratory fortified blanks with analytes at concentrations 
between 0.1 and 5 pg/L. Results were obtained using the four columns 
specified (Section 6.3.2.1) and the open split or jet separator (Section 6 3 3 1) or 
the cryogenic interface (Sect. 6.3.3.2). These data are shown in Tables 4-8. 

13.2 With these data, method detection limits were calculated using the formula3: 

MDL = S . a ®} 

where: 
^(n-i.i-aipha•>0.99) ~ Student s t value for the 99% confidence level with 

n-1 degrees of freedom 
n = number of replicates 
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S = the standard deviation of the replicate analyses 

14.0 Pni T.lITIQN PREVENTION 

14.1 No solvents are utilized in this method except the extremely small volumes of 
- methanol needed to make calibration standards. The only other chemicals 
used in this method are the neat materials in preparing standards and sample 
preservatives. All are used in extremely small amounts and pose no threat to 
the environment. 

15.0 WASTE MANAGEMENT 

15 1 There are no waste management issues involved with this method. Due to the 
nature of this method, the discarded samples are chemically less contaminated 
than when they were collected. 
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17 0 TABLES. DIAGRAMS. FLOWCHARTS. AND VAT TDATTON DATA 

TABLE 1. MOLECULAR WEIGHTS AND QUANTITATION IONS FOR 
METHOD ANALYTES 

Compound MW 

Primary 
Quantitation 

Ion 

Secondaiy 
Quantitation 

Ions 
Internal Standard 

Fluorobenzene 

4-Bromofluorobenzene 
1,2-Dichlorobenzene-d4 

target analvtes 

Acetone 
Aerylonitrile 
Allyl Chloride 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Caron bisulfide 
Carbon Tetrachloride 
Chloroacetonitrile 
Chlorobenzene 
1-Chlorobutane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 

98 96 77 

174 95 174,176 
150 152 115. 150 

58 43 58 
53 52 53 
76 76 49 
78 78 77 

156 156 77. 158 
128 128 49. 130 
162 83 85. 127 
250 173 175> 252 

96 94 94 
175> 252 

96 
72 43 57. 72 

134 91 134 
134 105 134 
134 119 91 
76 76 

152 117 119 
75 48 75 

112 112 77. 114 
92 56 49 
64 64 66 

118 83 85 
50 50 52 

126 91 •126 
126 91 126 
206 129 127 
234 75 155. 157 
186 107 109. 188 
172 93 95. 174 
146 146 111. 148 
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TABLE 1. MOLECULAR WEIGHTS AND QUANTITATION IONS FOR 
METHOD ANALYTES 

Compound 

1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
trans-1,4-Dichloro-2-Butene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
1,1-DIchloropropanone* 
ds-1.3-Dichloropropene 
trans-1,3-Diehloropropene 
Diethyl Ether 
Ethylbenzene 
Ethyl Methacrylate 
Hexachlorobutadlene 
Hexachloroethane 
2-Hexanone 
Isopropylbenzene 
4-Isopropyltoluene 
Methacrylonitrile 
Methyl Aery late 
Methylene Chloride 
Methyl Iodide 
Methylmethacrylate 
4-Methyl-2-Pentanone 
Methyl-t-butyl Ether 
Naphthalene 
Nitrobenzene 
2-Nitropropane 
Penjachloroethane 

Primary Secondary 
Quantitation Quantitation 

MW Ion Ions 

146 146 111. 148 
146 146 111. 148 
124 53 88. 75 
120 85 87 
98 63 65. 83 
98 62 98 
96 96 61.63 
96 96 61. 98 
96 96 61. 98 

112 63 112 
112 76 78 
112 77 97 
110 75 110. 77 
126 43 83 
110 75 110 
110 75 110 

74 59 45. 73 
106 91 106 
114 69 99 
258 225 260 
234 117 119. 201 
100 43 58 
120 105 120 
134 119 134. 91 
67 67 52 
86 55 85 
84 84 86. 49 

142 142 127 
100 69 99 
100 43 58.85 
88 73 57 

128 128 - -

123 51 77 
89 46 — 

200 117 119, 167 

p™p,on'r"® 120 91 120 
n-Propylbenzene 20 
Styrene |W 
1.1,1,2-Tetrachloroethane 1«6 'J' 13'1 55 

rhane is' 
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TABLE 1. MOLECULAR WEIGHTS AND QUANTITATION IONS FOR 
METHOD ANALYTES 

Compound MW 

Primary 
Quantitation 

Ion 

Secondary 
Quantitatio] 

Ions 
72 71 72, 42 
92 92 91 

180 180 182 
180 180 182 
132 97 99, 61 
132 83 97. 85 
130 95 130, 132 
136 101 103 
146 75 77 
120 105 120 
120 105 120 
62 62 64 

106 106 91 
91 106 106 
91 
91 

106 106 91 

Tetrahydrofuran 
Toluene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 
1.1.1-Trichloroethane 
1.1.2-T richloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-T richloropropane 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Vinyl Chloride 
o-Xylene 
m-Xylene 
p-Xylene 
"Monoisoiopie molecular weight calculated from the atomic masses of the isotopes 
with the smallest masses. H 
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TABLE 2. CHROMATOGRAPHIC RETENTION TIMES FOR METHOD 
ANALYTES ON THREE COLUMNS WITH FOUR SET OF CONDITIONS" 

" ~ ~ CoL Retention Time (mimsec) 
Compound 1' Col. 2" Col.? Col.? Col. 4* 

Internal Standard 

Fluorobenzene 

Surrogates 

4-Bromofluorobenzene 
1,2-Diehlorobenzene-d4 

Tarpet Analvtes 

8:49 

18:38 
22:16 

Acetone 
Acrylonitrile 
Allyl Chloride 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Caron Disulfide 
Carbon Tetrachloride 
Chloroacetonitrile 
Chlorobenzene 
1-Chlorobutane 
Chioroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Cyanogen Chloride8 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 

6:27 

15:43 
19:08 

14:06 

23:38 
27:25 

8:03 

8:14 5:40 13:30 7:25 
18:57 15:52 24:00 16:25 
6:44 4:23 12:22 5:38 

10:35 8:29 15:48 9:20 
17:56 14:53 22:46 15:42 

2:01 0:58 4:48 1:17 

22:13 19:29 27:32 17:57 
20:47 18:05 26:08 17:28 
20:17 17:34 25:36 17:19 

7:37 5:16 13:10 7:25 

15:46 13:01 20:40 14:20 

2:05 1:01 1:27 
6:24 4:48 12:36 5:33 
1:38 0:44 3:24 0:58 

19:20 16:25 24:32 16:44 
19:30 16:43 24:46 16:49 19:30 1:03 
14:23 11:51 19:12 12:48 
24:32 21:05 18:02 
14:44 11:50 19:24 13:36 
10:39 7:56 15:26 9:05 
22:31 19:10 27:26 17:47 

22:00 

31:21 
35:51 

16:14 
17:49 
16:58 
21:32 
31:52 
20:20 
23:36 
30:32 
12:26 
19:41 
35:41 
34:04 
33:26 
16:30 
21:11 
23:51 
28:26 
21:00 

20:27 
9:11 

32:21 
32:38 

26:57 
38:20 
27:19 
23:22 
35:55 
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TABLE 2. CHROMATOGRAPHIC RETENTION TIMES FOR METHOD 
ANALYTES ON THREE COLUMNS WITH FOUR SET OF CONDITIONS8 

Compound 
Col. 
lb 

Retention 
CoL 2b 

Time 
Col. 2e 

(min:sec) 
Col. 3d Col. 4' 

21:13 18:08 26:22 1728 34:31 
21:33 1823 26:36 1728 34:45 

31:44 1:33 0:42 3:08 0:53 7:16 
4:51 2:56 16:48 4:02 18:46 
8:24 5:50 13:38 7:00 21:31 2:53 1:34 7:50 2:20 16:01 6:11 3:54 1126 5:04 19:53 3:59 222 9:54 3:32 17:54 10:05 7:40 15:12 8:56 23:08 

14:02 11:19 18:42 12:29 26:23 6:01 3:48 11:52 5:19 19:54 
7:49 5:17 13:06 7:10 

24:52 
21:08 11:58 16:42 24:24 

13:46 17:54 25:33 
15:59 13:23 21:00 14:44 

15:31 
28:37 
25:35 26:59 23:41 32:04 19:14 42:03 

18:04 
jb:45 
26:23 18:04 15:28 23:18 16:25 30:52 21:12 1821 26:30 17:38 34:27 
20:15 

3:36 20:02 3:36 2:04 9:16 2:40 17:18 
16:21 
23^08 
24:38 

27:10 17:56 27:10 23:31 32:12 19.-04 42:29 
3962 
23.-58 
33:33 

19:04 19:58 19:04 16:25 24:20 16:49 32:00 17:19 14:36 2224 15:47 29:57 15:56 13:20 20:52 14:44 28:35 18:43 16:21 24:04 15:47 31:35 13:44 11:09 18:36 13:12 26:27 

1.3-DichIorobenzene 
1.4-Dichlorobenzene 
trans-1,4-Dichloro-2-Butene 
Dichlorodifluoromethane 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1.1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropanone 
1,1 -Dichloropropene 
ds-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Diethyl Ether 
Ethylbenzene 
Ethyl Methacrykte 
Hexachlorobutadiene 
Hexachloroethane 
Hexanone 
Isopropyibenzene 
4-Isopropyltoluene 
Methacrylonitrile 
Methyl Aciylate 
Methylene Chloride 
Methyl Iodide 
Methylmethaerylate 
4-Methyl-2-Pentanone 
Methyl-t-butyl Ether 
Naphthalene 
Nitrobenzene 
2-Nitropropane 
Pentachloroethane 
Propionitrile 
n-Propylbenzene 
Styrene 
1,1.1,2-Tetrachloroethane 
1.1.2,2-TetrachIoroethane 
Tetrachloroethene 
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TABLE 2 CHROMATOGRAPHIC RETENTION TIMES FOR METHOD A 
anStos on three columns with four set of conditions- \w 

Compound 
Col. Retention Time (minasec) 
lb Col. 2b Col. 2* Col. 3d Col. * 

20:26 
Tetrahydrofuran 11:31 25:13 

Toluene 00.«-0 ,Q.,d 43.31 
1.2.3-Trichlorobenzene 27:47 24:11 .  ̂
1.2.4-Trichlorobenzene 26.33 23.05 di.au _ R 2Q.51 
1,1,1 -Trichloroethane 7:16 4.50 2:50 6.46 20:51 
1,1,2-Trichloroethane 13:25 11:03  ̂  ̂ 22;42 
Trichloroethene 9;35 7.1 • 14;18 

1.1.2-Trichloroethane 13:25 11:03 18.18 11:59 
Trichloroethene 9:35 7:1 •  ̂  ̂
Trichlorofluoromethane 2.16 Lll • 
1.2.3-Trlchloropropane 1*01 6: 4 2 :08 6 6 31.47 
1.2.4-Trimethylbenzene 20.20 17.42 Ji-jW o2.2fi 
LM-T»benzsne 19*8 16: 24.50 16.59  ̂
Vlny Chloride LW 22;16 ,5;47 29:56 

°"XJl?ne„ 610 13:41 21:22 15:18 28:53 
i 13:41 21:18 15:18 28:53 

'Columns 1-4 are those given in Sectioin 6.3.2.1; retention times were measured from 
the beginning of thermal desorption from the trap (Courts 1-2 and 4) or from the 
beginning of thermal release from the cryogenic interface (Column 3). 
bGC conditions given in Section 11.3.1. 
cGC conditions given in Section 11.3.2. 
dGC conditions given in Section 11.3.3. 
eGC conditions given in Section 11.3.4. 

TABLE 3 ION ABUNDANCE CRITERIA FOR 4-BROMOFLUOROBENZENE 
(BFB) 

mass Relative Abundance Criteria 

50 15-40% of Mass 95 
75 30-80% of Mass 95 
95 Base Peak, 100% Relative Abundance 
96 5-9% of Mass 95 

173 <2% of Mass 174 
174 >50% of Mass 95 
175 5-9% of Mass 174 
176 >95% but <101% of Mass 174 
177 5-9% of Mass 176 

# 
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TABLE 4. ACCURACY AND PRECISION DATA FROM 16-31 
DETERMINATIONS OF THE METHOD ANALYTES IN REAGENT WATER 

USING WIDE-BORE CAPILLARY COLUMN 1" 

Compound 

True Mean Rel. Method 
Cone. Accuracy Std, Det 
Range (% of True Dev. Limitb 
(pg/L) Value) (%) (pgfl,) 

0.1-10 97 5.7 0.04 
0.1-10 100 5.5 0.03 
0.5-10 90 6.4 0.04 
0.1-10 95 6.1 0.08 
0.5-10 101 6.3 0.12 
0.5-10 95 8.2 0.11 
0.5-10 100 7.6 0.11 
0.5-10 100 7.6 0.13 
0.5-10 102 7.3 0.14 
0.5-10 84 8.8 0.21 
0.1-10 98 5 J 0.04 
0.5-10 89 9.0 0.10 
0.5-10 90 6.1 0.03 
0.5-10 93 8.9 0.13 
0.1-10 90 6.2 0.04 
0.1-10 99 8.3 0.06 
0.1-10 92 7.0 0.05 
0,5-10 83 19.9 026 
0.5-10 102 3.9 0.06 
0.5-10 100 5.6 0.24 
0.1-10 93 6.2 0.03 
0.5-10 99 6.9 0.12 
0,2-20 103 6.4 0.03 
0.5-10 90 7.7 0.10 
0.5-10 96 5.3 0.04 
0.1-10 95 5.4 0.06 
0.1-10 94 6.7 0.12 
0.5-10 101 6.7 0.12 0.1-10 93 5.6 0.06 
0.1-10 97 6.1 0.04 
0.1-10 96 6.0 0.04 
0.5-10 86 16.9 0.35 
0.5-10 98 8.9 0.10 

0.1-10 99 8.6 0.06 
0.5-10 100 6.8 0.11 
0.5-10 101 7.6 0.15 
0.1-10 99 6.7 0.12 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluorornethane 
1,1 -Dichloroethane 
1,2-DiehIoroethane 
1,1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-12-Dichloropropene 
trans-1,2-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
4-Isopropyholuene 
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TABLE 4. ACCURACY AND PRECISION DATA FROM 16-31 
DETERMINATIONS OF THE METHOD ANALYTES IN REAGENT WATER 
determinating WIDE_BORE CAPILLARY COLUMN 1' 

Compound 

Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1.1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Vinyl Chloride 
o-Xylene 
m-Xylene 
p-Xylene 

True 
Cone. 
Range 
(pgfc) 
0.1-10 
0.1-100 
0.1-10 
0.1-100 
0.5-10 
0.1-10 
05-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.1-31 
0.1-10 

Mean 
Accuracy 

(% of True 
Value) 

95 
104 
100 
102 

90 
91 
89 

102 
109 
108 

98 
104 
90 
89 

108 
99 
92 
98 

103 
97 

104 

Rel. Method 
Std. Det. 
Dev. LIMITB 

(%) (pg/T) 

5.3 0.03 
8.2 0.04 
5.8 0.04 
7.2 0.04 
6.8 0.05 
6.3 0.04 
6.8 0.14 
8.0 0.11 
8.6 0.03 
8.3 0.04 
8.1 0.08 
7.3 0.10 
7.3 0.19 
8.1 0.08 

14.4 0.32 
8.1 0.13 
7.4 0.05 
6.7 0.17 
7.2 0.11 
6.5 0.05 
7.7 0.13 0.5-10 

•"Data obtaihed by using Column 1 with a jet separator interface and a quadrupole 
mass spectrometer (Section 11.3.1) with analyus dividedI among 
''Replicate samples at the lowest concentration listed in Column 2 of this table were 
analyzed. These results were used to calculate MDLs. 
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TABLE 5. ACCURACY AND PRECISION DATA ronu QCT/CNT 

DTERMINATIONS OF THE METHOD ANALYTES IN REAGENT WATPP 
USING TOE CRYOGENIC TRAPPING OfnoSSSS 

. CAPILLARY COLUMN 3" 

Compound 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chioroethane 
Chloroform 
Chlorome thane 
2-ChloFotoluene 
4-Chlorotoluene 
Cyanogen Chloride6 

Dibromochleromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1 -Dichloroethane 
1,2-Dichloroethane 
1,1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-DiehIoropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
1,1 -Dichloropropene 
eis-1,2-Dichloropropene 
trans-1,2-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 

True 
Cone. 
(pg/L) 

Mean 
Accuracy 

•(% of True 
Value) 

0.1 
0.5 
0.5 
0.1 
0.1 
0.1 
0.5 
0.5 
0.5 
0.1 
0.-1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 

99 
97 
97 

100 
99 
99 
94 
90 
90 
92 
91 

100 
95 
99 
99 
96 
92 
99 
92 
97 
93 
97 
99 
93 
99 
98 

100 
95 

100 
98 
96 
99 
99 
98 

99 
100 

Rel. Method 
Std. Dei 
Dev. Limit 
(%) (Pg/L) 
6.2 0,03 
7.4 0.11 
5.8 (L07 
4.6 0.03 
5.4 0.20 
7.1 0.06 
6.0 0.03 
7.1 0.12 
2.5 0,33 
6,8 0.08 
5.8 0.03 
5,8 
O J 0.02 

4.7 
U.U£ 
0.05 

4.6 0.05 
7.0 0.05 

10.6 0.30 
5.6 0.07 

10.0 0.05 
5.6 0.02 
6.9 0.03 
3.5 0.05 
6.0 0.05 
5.7 0.04 
8.8 0.11 
6.2 0.03 
6.3 0.02 
9.0 0.05 
3.7 0.06 
7.2 0.03 
6.0 0.02 
5.8 0.04 
4.9 0.05 
7.4 0.02 

5.2 0.03 
6.7 0.04 
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Am TRACY AND PRECISION DATA FROM SEVEN 

USING Hfc ̂  CAPILLARY COLUMN 3' 

i 

Isopropylbenzene 
4-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.2.3-Trichlorobenzene 
1.2.4-Triehlorobenzene 
1,1,1 -Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Vinyl Chloride 
o-Xylene 
m-Xylene 
p-Xylene 

0.5 
0.5 
0.5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

98 
87 
97 
98 
99 
96 

100 
100 

96 
100 
98 
91 

100 
98 
96 
97 
96 
96 
99 
96 
94 
94 
97 

6.4 
13.0 
13.0 

7.2 
6.6 

19.0 
4.7 

12.0 
5.0 
5.9 
8.9 

16.0 
4.0 
4.9 
2.0 
4.6 
6.5 
6.5 
4.2 
0.2 
7.5 
4.6 
6.1 

0.10 
0.26 
0.09 
0D4 
0.06 
0.06 
0.04 
0.20 
0.05 
0.08 
0.04 
020 
0.04 
0.03 
0.02 
0.07 
0.03 
0.04 
0.02 
0.04 
0.06 
0.03 
0.06 

bata obtained by using Column 3 with a cryogenic interface and a quadrupole mass 
spectrometer (Section 11.3.3). 
''Reference 8. 
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TABLE 6. ACCURACY AND PRECISION DATA FROM SEVEN 
DETERMINATIONS OF THE METHOD ANALYTES IN REAGENT WATER 

USING WIDE-BORE CAPILLARY COLUMN 2* 

Compound 
Internal Standard 

Fluorobenzene 

Mean 
Accuracy 

(% of True 
Value, 
2 pg/L RSD 

No.b Cone.) (%) 

Mean 
Accuracy 

(% of True 
Value, 

0.2 pg/L 
Cone.) 

RSD 
(%) 

Surrogates 

4-Bromofluorobenze 
l.2-Dichlorobenzene-d< 

Target Analvtes 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromofprm 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane* 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibrornochloromethane 
1,2-Dibromo-3-Chloropropanec 
1,2-Dibromoethanec 

Dibromomethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1 -Dichloroethane 
1,2-Dichloroethane 

2 98 1.8 96 1.3 3 97 3.2 95 1.7 

37 97 4.4 113 1.8 38 102 3.0 101 1.9 4 99 5.2 102 2.9 5 96 1.8 100 1.8 6 89 2.4 90 2.2 7 55 27. 52 6.7 39 89 4.8 87 2.3 40 102 3.5 100 2.8 41 101 4.5 100 2.9 
2.6 8 84 3.2 92 
2.9 
2.6 42 104 3.1 103 1.6 

9 97 2.0 95 2.1 10 110 5.0 d 2.1 
43 91 2.4 108 3.1 

4.4 44 89 2.0 108 
3.1 
4.4 11 95 2.7 100 3.0 

13 
45 
46 
47 
14 
15 
16 

99 2.1 95 2.2 
93 . 2.7 94 5.1 

100 40 87 2.3 
98 4.1 94 2.8 
38 25. d 
97 2.3 85 30 

102 30 100 2..1 

524.2, 



1,1 -Dichloroethene 
ds-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
1.3-Dichloropropane 
2,2-Dichloropropanec 
1,1 -Dichloropropenec 
cis-1,2-Dichloropropenee 
trans-1,2-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
4-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1.2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Vinyl Chloride 

25 
48 
26 
49 
50 
27 
51 
52 
53 
28 
29 
30 
54 
55 
56 
31 
32 
33 
34 
35 

96 
96 
91 

103 
95 

ft 

93 
102 
95 
99 

101 
97 

105 
90 
92 
94 

107 
99 
81 
97 
93 
88 

104 

1.7 
9.1 
5.3 
3.2 
3.6 

7.6 
4.9 
4.4 
2.7 
4.6 
4.5 
2.8 
5.7 
5.2 
3.9 
3.4 
2.9 
4.6 
3.9 
3.1 
2.4 
3.5 

99 
100 
88 

101 
95 
C 

78 
97 

104 
95 
84 
92 

126 
78 
83 
94 

109 
106 

48 
91 

106 
97 

115 

2.1 
4.0 
2.4 
2.1 
3.1 

8.3 
2.1 
3.1 
3.8 
3.6 
3.3 
1.7 
2.9 
5.9 
2.5 
2.8 
2.5 

13. 
2.8 
2.2 
3.2 

14. 

# 

524.2$ 



TABLE 6. ACCURACY AND PRECISION DATA FROM SEVEN 
DETERMINATIONS OF THE METHOD ANALYTES IN REAGENT WATER 

USING WIDE-BORE CAPILLARY COLUMN 2° 

Compound 

Mean 
Accuracy 

(% of True 
Value, 
2pg/L USD 
Cone.) 

Mean 
Accuracy 

(% of True 
Value, 

0,2 pg/L 
Cone.) 

RSD 

524.2(|p 



TART if 7 ACCURACY AND PRECISION DATA FROM SEVEN 
DETERMINATIONS OF METHOD ANALYTCS IN ^AGENT WATER USING 

WIDE-BORE CAPILLARY COLUMN 4 

Compound 

Acetone 
Acrylonitrile 
Allyl Chloride 
2-Butanone 
Carbon Disulfide 
Chloroacetonitrile 
1-Chlorobutane 
trans-Dichloro-2-Butene 
1,1-Dichloropropanone 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Diethyl Ether 
Ethyl Methacrylate 
Hexachloroethane 
2-Hexanone 
Methacrylonitrile 
Methylacrylate 
Methyl Iodide 
Methylmethacrylate 
4-Methyl-2-Pentanone 
Methyl-tert-Butylether 
Nitrobenzene 
2-Nitrobenzene 
Pentachloroethane 
Propionitrile 
Tetrahydrofuran 

True 
Cone. 
(pg/L) 

1.0 
1.0 
1.0 
2.0 
0.20 
1.0 
1.0 
1.0 
5.0 
0.20 
0.10 
1.0 
0.20 
0.20 
1.0 
1.0 
1.0 
0.20 
1.0 
0.40 
0.40 
2.0 
1.0 
0.20 
1.0 
5.0 

Mean 
Cone. 

Detected 
(pg/L) 

1.6 
0.81 
0.90 
2.7 
0.19 
0.83 
0.87 
1.3 
4.2 
0.20 
0.11 
0.92 
0.23 
0.18 
1.1 
0.92 
1.2 
0.19 
1.0 
0.56 
0.52 
2.1 
0.83 
0.23 
0.87 
3.9 

Rel. Method 
Std. Detect 
Dev. Limit 
(%) (pg/L) 

5.7 0.28 
8.7 0.22 
4.7 0.13 
5.6 0.48 

15 0.093 
4.7 0.12 
6.6 0.18 
8.7 0.36 
7.7 1.0 
3.1 0.020 

14 0.048 
9.5 0.28 
3.9 0.028 

10 0.057 
12 0.39 

4.2 0.12 
12 0.45 

3.1 0.019 
13 0.43 

9.7 0.090 
5.6 1.2 

18 0.16 
6.2 0.14 

20 0.14 
5.3 1.6 

13 

spectrometer. 

524.2^2) 



TABLE 8. ACCURACY AND PRECISION FROM FOUR DETERMINATIONS OF METHOD 
WATER MATRICES FORTIFIED AT 20 pG/L" 

eaeent wata^-

ANALYTES IN THREE 

cn tsj iak 

d 

Aciylonitrile 

Ally] Chloride 

2-Butanone 

Carbon Disulfide 

Chlbroacetonitrile 

1 -Chlorobutane 

t-1,2-Dichloro-2-Butene 

1.1 -Dichloropropanone 

Diethyl Ether 

Ethyl Methacrylate 

Hexaehloroethane 

2-Hexanone 

Methaciylonitrile 

Methylaerylate 

20 

20 

17 

19 

20 

18 

19 

20 

18 

20 

20 

19 

20 

20 

4.7% 

5.1% 

11% 

6.4% 

4.1% 

6.4% 

4.1% 

5.6% 

6.7% 

3,7% 

6.1% 

6.3% 

3.4% 

3.7% 

95% 

100% 

100% 

85% 

95% 

100% 

90% 

95% 

100% 

90% 

100% 

100% 

95% 

100% 

100% 

21 

22 

20 

19 

18 

23 

19 

22 

22 

22 

23 

21 

21 

23 

22 

3.4% 

2.8% 

7.3% 

2.5% 

4.7% 

2.2% 

2.9% 

6.4% 

3.4% 

2.6% 

2.5% 

3.8% 

2J% 

3.1% 

110% 

100% 

95% 

90% 

115% 

95% 

110% 

110% 

115% 

105% 

22 

21 

19 

17 

18 

23 

17 

21 

21 

22 

22 

21 

21 

22 

21 

1.3% 

3.5% 

5.6% 

3.0% 

1.3% 

2.2% 

7.7% 

2.6% 

1.8% 

2.0% 

4.0% 

110% 

105% 

95% 

85% 

90% 

115% 

85% 

105% 

105% 

110% 

110% 

105% 

105% 



.^„dirv amd precision from four determinations of method analytes in three 
table 8. accuracy water matrices fortified at 20 |ig<l* 

cn ro 
co 

Compound 
Methyl Iodide 

Methylmethacrylate 

4-Methyl-2-Pentanone 

Methyl-tert-Butylether 

Nitrobenzene 

2-Nitropropane 

Pentachloroethane 

Propionitrile 

Tetrahydrofuran 

20 

19 

19 

20 

20 

19 

20 

20 

?oafrpnt water 
Dev. 
(%) 

4.4% 

3.7% 

8.7% 

3.5% 

5.4% 

6.1% 

5.2% 

4.5% 

2.8% 

Value) 
100% 

100% 

95% 

95% 

100% 

100% 

95% 

100% 

100% 

Data obtained using Column A wun die open-spin 
in the same reagent water solution. 

Mean 
(pg/L) 

19 

Dev. 
(%) 
3.8% 

(% of True 
Value) 

95% 

Mean 
(pg/L) 

lF~ 

23 3.3% 115% 23 

21 5.5% 105% 22 

22 2.5% 110% 22 

22 4.8% 110% 21 

23 5.1% 115% 22 

21 2.6% 105% 22 

23 3.9% 115% 23 

24 3.2% 120% 21 

:ertace ano 1 an ion ti ap mass speec rometer 

a of True 
Value) 
95% 

2.7% 115% 

7.2% 110% 

3.6% 110% 

2.4% 105% 

3.2% 110% 

1.7% 110% 

2.4% 115% 

2.9% 105% 
able b analyses 

§ 
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SERA 

United States 
Environmental Protection 
Agency 

Office of 
Solid Waste and 
Emergency Response 

gSWERpocument 540-F-05-008 
EPA Publication 9240.1-50FS 
January 2006 

Multi-Media, Multi-Concentration, 
Organic Analytical Service for 
Superfund (SOMOl.l) 

AS^fcafs^dbRS'fS)'(l'lJ|grl<®' I0511™ 
Quick Reference Fact Sheet 

Under the legislative authority panted to the US. Environmental Protection Agency (EPA) under the Comprehensive 

"f*** Act of,98° <CERCLA) and the Superfund AmenLents and 
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods for the measurement of various 

fworgmccompouab foros, in iL Superfund 
and a stoct etem-of-custody; fte o^te analytical service produces date of known and documented quality, This 

service is available through the Superfund Contract Laboratory Program fCtPV s y 

DESCRIPTION OF SERVICES 

and contractual framework for laboratories to apply 

EPA/CLP analytical methods for die isolation, 

67 sernivolatile, 21 pesticide, and 9 Aroclor target 

compounds in water and soil/sediment environmental 

sampl es. The CLP provides the methods to be used and 

the specific technical, reporting, and contractual 

requirements, including Quality Assurance (QA), 

Quality Control fQCfc and Standard Operating 
Procedures (SOPs), by which EPA evaluates the date. 

This service uses GC/MS and GC/ECD methods to 
analyze the target compounds. 

Three data delivery turnarounds are available to CLP 

customers: 7-day, 14-day, and 21-day turnaround after 
laboratory receipt of the last sample in the set. In 

addition, there are 48-hour (for trace volatile* and 

volatil«er)and72-hour(forsemivolatiles, pg*ttfiA>g and 

Aroclon) preliminary data submission options 

available. Changes to the organic method include the 

separation of pesticide and Aroclor methods, the 

inclusion of Selected Ion Monitoring (SIM) analysis, 

and th« incorporation of the Staged Electronic Data 

Deliverable (SEDD) requirement for Electronic Data 

Deliverables (EDDs) in Extensible Markup Language 

(XML) format Options undo- this service include a 

closed system purge-and-trap method for low-levei 

volatile roil analysis and methanol preservation for 

medium-level volatile soil analysis. In addition, data 

users may request modifications to me SOW that nay 

include, but are not limited to. additional compounds, 

sample matrices other than soil/sediment or water, 

lower quantitation limits, and other requirements -to 
enhance method performance. 

DATA USES 

This analytical service provides data which EPA uses 
forava ' " " 

i at a hazardous waste site, 
assessing priorities for response based on rides to 

huinan health and the environment, determining 
appropriate cleanup actions, and determining when 

remedial actions are complete. The data may he used 

in all stages in the investigation of a harardmis waste 

site including, but not limited to: site inspections; 

Hazard Ranking System (HRS) sewing; remedial 

investigations/Feasibility Studies (FSs); remedial 

design; treatability studies; and removal actions, tn 

addition, this service provides data that will be 

available for use in SupWfund enforcement/litigation 
activities. 

TARGET COMPOUNDS 

Table 1 lists the compounds for which this service is 

applicable and the corresponding quantitation limits. 

Specific quantitation limits are highly matrix-
dependent 

© 



Table I. Target Compound List (TCL) 

Quantitation Limits 

and Contract Required Quantitation Limits (CRQLs) for SOMQ1.1* 

Quantitation Limits 

Trace Water 
by SIM _ (pg/U 

Trace Water (pgfl.) 
law 
water 
tpgrt-l 

Low son 
ww 

Med. son Ipgfltg) 

Trace Water by SIM (pg/L) 
Trace Water (pg/U 

Low Water (pg/L) 
Low Son 

(pg,tg) 

Med. Soil <pg/hg> 
# 

| VQI.AT11.ES 

I I. Dtehlorodifluaromethane 

2. Chtaomethane 

J. Vinyl Chloride 

4. Bromomethane 

J. Chlonxthane 
I 6. Trichloronnormnethane 

[ 7. I,l-Didtoiotoethene 
j 8. I, I J-TrictOoro-1 i2-trinnoroethane 

| 9. Acetone 
10. Caibon Disulfide 

tl. Methyl acetate 

| 12. Methylene cbtoride 
I). trans-i-2-Diehtaraethene 

14. Mediyl tat-butyl ether 

030 3.0 S3 250 

0.50 53 5.0 250 

0.50 5.0 5.0 250 

030 5.0 S3 250 

0.50 S3 5.0 250 

030 5.0 5.0 250 

030 5.0 5.0 250 

0.50 53 5.0 250 

S3 10 10 500 

0.50 53 5.0 250 

0.50 5.0 5.0 250 

0.30 53 5.0 250 

0.50 5.0 5.0 250 

030 5.0 5.0 ' 250 

20 

15. i,l-Dichloroefhane 
16. cis-U-Diehloroediene 

17. 2-Butanone 
18. Bromochlorranethane 

[ 19. Chloroform 
20. I.M-Trichloroediane 

21. Cyctabeaaue 
| 22. Caibon tetrachloride 

23. Benzene 
I 24. 1,2-OichtorDediaiie 

| 25.1.4-Dtowne 

26. Trichkeoethene 
27. Methytcydobexane 

I 28.13-Dichtaropropane 
29. Bromodichlorometluuie 

I 30. eia- 1 3-Dichlui upropen* 

3t. 4-Methylr2-pentanDne 

32.Toiuene 

33. trans-l JiDicMofoprapene 

34. l.î -Trichlmoelhaac 

35. Tetrachlotoethene 

36.2-Hcxanone 
37. Dihromochloiomethane 

38. iXJibromoethane 

l_32;Chlor̂ 2££L 
| • For votahles, quantitation limits for medium soils are 

0.050 

0.50 
0.50 

SO 

0.50 

0.50 

0.50 

0.50 

030 

0.50 
030 

20 
aso 
0.50 

0.50 

0.50 

0.50 

5.0 

0.50 

030 

0.50 

0.50 

5.0 

0.50 

030 
030 

5.0 
Si) 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
100 

5.0 
52) 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

52) 

5.0 

10 

52) 

5.0 
5.0 

YQi ATII.ESICONT) 

40. Ethylbenzene 

I 4t.o-Xylene 
42. m. p-Xylene 
43-Styrene 

44. Bromoform 

45. Isoprapyibenzene 

[ 46.1.123-Tetrachiuioethane 

[ 47. IJ-DieWorobenzene 

48.1,4-Dichlarobenzene 

| 49.12-Otchlarobenzene 
SO 1 ,2-Dibromo-J-ehkeapropane 
51.12,4-Trichkirobenzene 
52.133-Tridriarcibeuzene 

0.050 

Law Water by SIM (pg/L) 

0.50 5.0 5.0 250 

030 3.0 10 250 

030 5.0 5.0 >50 

0.50 5.0 5.0 230 

030 5.0 10 250 

0.30 5.0 5.0 250 

0.50 5.0 5.0 250 

0.50 5.0 S3 250 

0.50 S3 5.0 250 

030 5.0 10 250 

0.50 53 5.0 250 

030 5.0 53 250 

030 S3 S3 250 

Low Water (pg/L) 

Lew Soil by SIM (pgfltg) 
Low Son (pg/kg) 

5.0 
5.0 

10 

5.0 

52) 

5.0 

5.0 

5.0 
5.0 
52) 
100 

5.0 

5.0 
5.0 
5.0 

53 

10 

53 

5.0 

5.0 

5.0 

10 

53 
5.0 
5.0 

0.10 

0.10 

53 
5.0 

5.0 

53 

S3 
5.0 
5.0 

53 

5.0 

S3 

S3 

S3 

5.0 

S3 
5.0 
53 

5.0 

53 
5.0 
5.0 

53 

53 
S3 

S3 
53 

33 

33 

Med. SoH (pg/kg) 

I quantitation limits for low soils. 

SFMIVOLATU.es 

250 I 53. Benzaldehyde 
250 i 54, Phenol 
500 I 55. bi»42-chloroetM) ether 

250 i 56.2-Chlorophenol 

250 i 57.2-Methylpbenol 
250 i 5S. 23"̂ )zybo(l<Mou4Hupane) 

250 I 59. Acetnphenone 

250 i 60.4-Medtylphenol 
250 I 61. N-NSroso-diHi propylamine 

250 i 62. Hexaddomethane 

5O0O 1 63. Nitrobenzene 

250 i 64. haphoraoa 

250 I 65.2-Nitrapbenol 
250 i 66.2.4-Oimedtylphenoi 
250 i 67. Bis (2-eMnroethoxy) methane 

250 I 68.2.4-DicMoraphenol 

5QQ I 69. Napthakne 

250 I 70.4Chlaraaniiine 

250 i 71. Hexachtaobutadicat 

250 i 72. Caprolaclam 

250 i 73.4-Chloro-3-methylphenol 

500 I 74.2-Methylnapthdtaie 

250 I 75. HexBchbrocyclopentadiene 

250 i 76.2.4,6-Trichiorophenol 

A M  50 5.u 230 I . 

170 
170 

170 

170 

170 
170 
170 

170 

170 

170 
170 
170 

170 

170 

170 
170 
170 
170 

170 

170 

170 

170 

170 

170 
170 

5000 
soqd 
s0cd 
sow 
5000 
5000 
5000 
5000 

5000 
5000 
5000 
5000 

5000 
5000 
5000 
5000 

5000 

5000 

5000 

5000 

5000 

not 
5000 

5000 
5000 

2 



Table 1. Target Compound List (TCL) and Contract Required Quantitation Limits (CRQLs) for SOMOl.l* (Con't) 

Quantitation Limit! 
Lon-

Watir 
by t-ow 

SIM Water 
(Wg/t) (Pg/L> 

low 
Soli by Low 
SIM SoO 

tH8/kg) (pg/kg) 

Med. 
SoU 

<pg/kg> 

Quantitation Limita 
Lour 

Water Low 
by Low Soli by 

SIM Water SIM 
tPg/L) (Pg/L) (pg/kg) 

Low 
SoU 

(Pg/kg) 

Med. 
SoU 

|pg/kg) SEMIVOLATILESlCONTt 
78. I.l'-Btphenyl 
79.2-CHonmapthaIene 
80. 2-Nitroanitine 
81. Diinediylpbthalate 
82.2.6-Dinitrotoluene 
83.Acenaphtbylene 
84. 3-Nitroonflint 
85. Acenaphthene 
86.2.4-DinitropheooI 
87.4-N ttrophtnol 
88. Dihmroftinm 
89.2.4-Dinitrotoluenc 
90. Diethylphthalate 
91. Ftuarene 
92.4-Chlnrophenyl phenyl ether 
93.4-Nitroaniline 
94.4,6-Dinitro-2-methylphenol 
95. N-N ttrosodiphenylttmine 

96.1.2.45-Tetrachlorobenzene 
97. 4-Bromophenyl phenyl ether 
98. Hcxnchlorabenzenc 
99. Atrazine 
100. Ptntachlorophcno! 
101. Phcnanfhl cue 
102. Anthracene 
103. Carfeazolc 

104. Di- n-buty Ipht halate 
103. fluonuithene 

106. Pvrene 
107. Butylbenzy Iphthnlatc 
108.3J'-Dichlorobcnzidine 
109. Benzo(a)anthraceiie 
110. Chrysene 
111. Bist2-ethylhexyl)phthiilate 
112. Di-n-octylphthalate 
I I3..Benzo(b)ttuon»ntfaene 
114. Bcnzo(k)fluoroanthene 

0.10 

oio 

0.10 

0.20 
0.10 
0.10 

0.10 

0.10-

0.10 

0.10 

5.0 
5.0 
10 

5.0 
3.0 
5.0 
10 

5.0 
10 

10 

5.0 
5.0 
5.0 
5.0 
5.0 
10 

10 

50 
5.0 
5.0 
5.0 
5.0 
10 

5.0 
5 A 
5.0 
5-P 
5.0 

5.0 
5.0 
50 
510 
5.0 
5.0 
53) 

5.0 
5.0 

3.3 

33 

3.3 

6.7 
3.3 
35 

3.3 

3.3 

33 
3J 

170 
170 
330 
170 
170 
170 

330 
170 
330 
330 
170 
170 
170 
170 
170 
330 
330 
170 
170 
170. 
170 
170 
330 
170 
170 
170 

170 
170 

170 
170 
170 
170 
170 
170 
170 
170 
170 

SEM1VOLA TILES TFON'TT 
3000 

5000 
10000 

5000 
5000 
5000 
10000 

5000 
10000 

10000 

5000 
5000 
5000 
5000 
5000 
10000 

10000 
5000 
5000 
5000 
5000 
5000 
10000 
5000 
5000 
5000 

5000 
5000 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

113. Benzotajpvnrue 
116. hutenad 2J-cd)pyrcne 
117. Dibcnzota-hlanthracenc 
1 IS. Benzo(gh.i)peiylene 
119.2J.4.6-Tetrachlorophcmil 
PESTICIDES 
120. atpha-BHC 
121.heta-BHC 
122. dek*BHC 
123. ganun^BtlC (Lindtme) 
124. Heptaehlor 
125. Aldria 
126. Heptaehlor epoxide 
127. Endosatlhii I 
128. Dietdria 
129.4,4'-ODE 
130. Endrin 
131. Endosutfaa 11 
132.44*-BDD 
133. EndpsttlOm sulfate 
134.4-4'-DDT 
135. Methoxychlor 
136..Endrin ketone 

137. Endrin aldehyde 
138; alphoOilordane 
139. gamnui-Chltnidane 

140. Toxaphene 
AROCtORS 

141. Arodor-1016 
142. Aroclor-1221 

143. Arocler-1232 
144. Aradar-1242 
145. Arodot-1248 
146. AroclaF-1254 

147. Aroclor-1260 
148. Aroclor-1262 
149. Aroclor-1268 

0.10 5.0 3.3 170 5000 
0:tO 5.0 33 170 5000 
0.10 5.0 3.3 170 5000 
0.10 5.0 33 170 5000 

5.0 170 5000 
Water (pg/L) SoUCpg/kg} 

0.050 1.7 
0.050 1.7 
0.050 1.7 
0.050 1.7 
0.050 1.7 
0.050 1.7 
03)50 1.7 
03)50 1.7 
0.10 3.3 
0.10 3.3 
0.10 3.3 
0.10 33 
0.10 33 
0.10 3.3 
0.10 33 
030 17 
0.10 33 
0.10 3.3 
0.050 1.7 
0.050 1.7 
50 170 

Water (pg/L) SoU(pg/kg) 
1.0 33 
1.0 33 
1.0 33 
1.0 33 
1.0 33 
1.0 33 
L0 33 
IjO 33 
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The TCL for this service was originally derived from I 
the EPA Priority Pollutant List of 129 compounds. In I 

the years since inception of the CLP, compounds have 1 
been added to and removed from the TCL, based on I 
advances in analytical methods, evaluation of method 
performance data, and the needs of the Superfund 
program. The SOM analytical service combines the 

previous OLM and OLC services into one method. For 
example, drinking water and ground water type samples 1 
may be analyzed using the trace Volatiles method in 

SOM. 

METHODS AND INSTRUMENTATION 

For trace volatile water samples, 25 mL of water 
sample is added to a purge-and-trap device and purged 
with an inert gas at room temperature. For low/medium 
volatile water samples, 5 mL of water sample is added 
to a purge-and-trap device and purged with an inert gas 
at room temperature. Higher purge temperatures may 
be used for both trace and low/medium volatile 
analyses if all technical acceptance criteria is met for all 
standards, samples, and blanks. For low-level volatile 
soil samples, organic compounds are generally 
determined by analyzing approximately 5 g of sample 
in a closed-system purge-and-trap device at 40°C. For 
a medium-level soil sample, a soil sample of 5 g is 
collected, preserved, and/or extracted with methanol 
and an aliquot of methanol extract is added to 5 mL 
reagent water and purged at room temperature. For 
water and soil samples, the volatiles purged from the 
sample are trapped on a solid sorbent The purged 
volatiles are subsequently desorbed by rapidly heating 
and backflushing with helium, and thai introduced into 

a GC/MS system. 

For semivolatile, pesticide, and Aroclor water samples, 
a 1 L aliquot of sample is extracted with methylene 
chloride using a continuous liquid-liquid extractor or 
separatory funnel (for pesticides and Aroclors only). 
For low-level semivolatile, pesticide, and Aroclor soil 
samples, a 30 g soil/sediment sample is extracted with 
methylene chloride/acetone using sonication, automated 
Soxhlet/Dean-Stark (SDS) extraction, or pressurized 
fluid extraction techniques. For medium-level 
semivolatile soil samples, a lg aliquot is extracted with 
methylene chloride using the techniques mentioned 
above for low-level soil samples. For both water and 
soil samples, the extract is concentrated, subjected to 
fraction-specific cleanup procedures, and analyzed by 
GC/MS for semiVolatiles or GC/ECD for pesticides and 

Aroclors. Table 2 summarizes the methods and 

instruments used in this analytical service. 

DATA DELIVERABLES 

Data deliverables for this service include hardcopy data 

reporting forms and supporting raw data. In addition to 

the hardcopy deliverable, contract laboratories must 

also submit the same data electronically. The 
laboratory must submit data to EPA within 7,14, or 21-
days after laboratory receipt of the last sample in set [or 
preliminary data within 48 hours (for trace volatiles and 
volatiles) or 72 hours (for semivolatiles, pesticides, and 
Aroclors) after laboratory receipt of each sample. EPA 
then processes the data through an automated Data 
Assessment Tool (DAT). DAT provides EPA Regions 
with PC-compatible reports, spreadsheets, and 

electronic files within 24-48 hours from the receipt of 
the data for use in data validation. This automated tool 
also facilitates the transfer of analytical data into 
Regional databases. In addition to the Regional 
electronic reports, the CLP laboratories are provided 
with a data assessment report that documents the 
instances of noncompliance. The laboratory has 6 
business days to reconcile defective data and resubmit 
the data to EPA. EPA then reviews the data for 
noncompliance and sends a final data assessment report 

to the CLP laboratory and the Region. 

QUALITY ASSURANCE (QA) 

The QA process consists of management review and 
oversight at the planning, implementation, and 
completion stages of the environmental data collection 
activity. This process ensures that the data provided are 

of known and documented quality. 

During the implementation of the data collection effort, 
QA activities ensure that the Quality Control (QC) 
system is functioning effectively and that the 
deficiencies uncovered by the QC system are corrected. 
After environmental data are collected, QA activities 
focus on assessing the quality of data to determine its 
suitability to support enforcement or remedial 

decisions. 

Each contract laboratory prepares a Quality Assurance 
Plan (QAP) with the objective of providing sound 

analytical chemical measurements. The QAP must 
specify the policies, organization, objectives, and 
functional guidelines, as well as the QA and QC 
activities designed to achieve the data quality 

requirements in the contract 

QUALITY CONTROL (QC) 

The QC process includes those activities required 

during analytical data collection to produce data of 
I known and documented quality. The analytical data 

acquired from QC procedures are used to estimate and 

I evaluate the analytical results and to determine the 
necessity for, or the effect of, corrective action 

procedures. The QC procedures required for this 

I analytical service are provided in Table 3. 
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table 2. -methods and instrument* 

Fraction Water Soil 
Trace Voiatiles Purge-and-trap followed by GC/MS analysis N/A 

Voiatiles Purge-and-trap followed by GC/MS analysis Purge-and-trap or closed-system purge-and-trap 

Semivolatiles Continuous liquid-liquid extraction (CLLE) 
followed by GC/MS analysis 

Sonication, automated SDS extraction, or 

pressurized fluid extraction hallowed by GC/MS 
analysis 

Pesticides CLLE or separately funnel extraction 

followed by dual column GC/ECD analysis 
Sonication, automated SDS extraction or 

pressurized fluid extraction followed by dual 

column GC/ECD analysts 

Aroclors CLLE or separately funnel extraction 

followed by dual column GC/ECD analysts 
Sonication, automated SDS extraction or 

pressurized fluid extraction followed by dual 
column GC/ECD analysis 

tabic 3. quality control for) 

QC Operation Frequency 

Deuterated Monitoring Compounds (DMCs) 

(trace voiatiles, voiatiles, and semivolatiles) 
Added to each sample, standard, and blank 

Surrogates 

(pesticides and Aroclors) 
Added to each sample, standard, and blank 

Method Blanks 

(trace voiatiles and voiatiles) 
Analyzed at least every 12 hours for each matrix and level 

Method Blanks 

(semivolatiles, pesticides, and Aroclors) 
Prepared with each group of 20 samples or less of same matrix 
and level, or each time samples are extracted by the same 
procedure 

Instrument Blank 

(trace voiatiles and voiatiles) 
Analyzed after a sample which contains compounds at 
concentrations greater than the calibration rang* 

instrument Blank 

(pesticides and Aroclors) 
Every 12 hours on each GC column used for analysis 

Storage Blanks 

(trace voiatiles arid voiatiles) 
Prepared mid stored with each set of sample 

GC/MS Mass Calibration and Ion 
Abundance Patterns (traee voiatiles, 
voiatiles, and semivolatiles) 

Every 12 hours for each instrument used for analysis 

GC Resolution Check 
(pesticides) 

Prior to initial calibration, on each instrument used for analysis 

Initial Calibration 
Upon initial set up of each instrument, and each time continuing 
calibration fails to meet the acceptance criteria 

Continuing Calibration 

Internal Standards 

(trace voiatiles, voiatiles, and semrvolatiles) 

Matrix Spike and Matrix Spike Duplicate 
(MS/MSD) 

Laboratory Control Samples (LCSs) 

pesticides and Aroclors) 

Every 12 horns for each instrument used for analysis 

Added to each sample, standard, and blank 

Once every 20 or fewer samples of same fraction, matrix, and 
eve! in a Sample Delivery Group (SPG) 

3nce every 20 or fewer samples of same fraction, matrix, and 
evel in on cnfi 
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PERFORMANCE MONITORING ACTIVITIES 

Laboratory performance monitoring activities are 

provided primarily by ASB and the Regions to ensure 

that contract laboratories are producing data of the 

appropriate quality. EPA performs on-site laboratory 

audits, data package audits, GC/MS and/or GC/ECD 
tape audits, and evaluates laboratory performance 

through the use of blind Performance Evaluation (PE) 

samples. 

CONTACTING EPA 

For more information, or for suggestions to improve 

this analytical service, please contact: 

Anand Mudambi 
Organic Program Manager 

USEPA/ASB 
Ariel Rios Building (5102G) 
1200 Pennsylvania Avenue, NW 

Washington, DC 20460 

703-603-8796 

FAX: 703-603-9116 
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1.0 INTRODUCTION 

Underthe Autoonty of the Comprehensive Environmental Response, Compensation and 
19M r^AR A? i ,r(^CLA) md  ̂Superfund and Reauthorization Act of 
1986 (SARA) the U.S Environmental Protection Agency (EPA) has tasked the Weston 
Solutions, Inc. (Weston) Region 2 Site Assessment Team 2 (SAT 2) with conducting a Site 
Discover Initiativewithin the municipality of San German, Puerto Rico. This initiative is being 
conducted to identify potential hazardous waste sites for placement into the Comprehensive 
Environmental Response, Compensation, and Liability Act Information System (CERCUS). 

In order to complete this task, file searches were conducted at the offices of the Puerto Rico 
Environmental Quality Board (PREQB), first in the Land Pollution Control Area [Resource 
Conservation and Recovery Act (RCRA), Non-Hazardous Waste Division, and Hazardous Waste 
Division], and then in the Water Quality Area [Underground Injection (UIC), Underground 
torage TankjUST), Water Planning Area, and Non-Point Source Division]. A file search was 

also conducted at the offices of the Puerto Rico Industrial Development Company (PRIDCO) 
SteLdT Ir 2 G@afaete*- a baaeline sampimg event, during which samples were 

llreted from five public supply wells (i.e., Lola Rodriguez de Tio I & n, Providencia I & H, 
and El Real) withm the Puerto Rico Aqueduct and Sewer Authority's (PRASA's) San German 
Sr" We""fr7Jr,San Water Filiation Plant. Sampte wera 

and Target Analyte List (TAL) parameters under the EPA Contract 
Labormory Program (CLP). During the week of 17 July 2006, SAT 2 and EPA personnel 
conducted on-site reconnaissances at 44 sites, as well as interviews with San German residents 

local authorities. Region 2 S AT 2 recorded the location of each site, as well as all of the 
pubhc supply wells m San German, using the Global Positioning System (GPS). All sites, well 
b~̂ l0app̂ :fatbt werc pl0,ted °"ge08raphical hfonna,iffl'systen <gis>-

Uffiming toe framework for Pre-CERCLIS screenings outlined in EPA's Quick Reference 
039YdSL rwS2nfoo? menfc Pre"CERCLIS Screening Assessments" (EPA-540-F-98-
039) dated October 1999, assessments were conducted for all sites previously identified in San 

erman, PR through this effort, as well as additional sites identified during field survey 
™̂ êiô rc)sat 2 compkted prc-cerclb ̂  

2.0 background 

an German is located m toe southwestern portion of Puerto Rico. The site discovery Droiect 
area is located in a mixed industriaL/commercial/residenlial area of San German. The following 
industries were found in San German: canning; commercial printing; metal doors frames and 
moldings manufacturing; special dies and fixtures; switchboard apparatus; circuit boards 

aPP,ianC6S and SUPPlieS; Ph—cal; flatware;' 

l 
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2.1 drinking water supply 

The municipality of San German obtains potable water Som the San German Urbano_ water 
supply system, which is part of the PRASA Mayaguez region. The system is comprised of seven 
JLdwater wells and the San German water filtration plant The groundwater wells include 
Pozo Lola Rodriguez de Tio I, Pozo Lola Rodriguez de Tio II, Pozo Retiro, Pozo Real, Pozo 
Providencia I, Pozo Providencia n, and Pozo Sambolin. The San Geman Filtration Plant s 
principal water source is surface water obtained from Rio Hoconuco and Rio Cain. This system, 
as a whole, serves approximately 25,576 people in the San German area. 

According to PRASA, the Lola Rodriguez de Tio I, Lola Rodriguez de Tio n, and Retiro wells 
were an interconnected system with approximately 800 connections. Water from the Lola wells 
was pumped to the Retiro well, Where water from all three wells was treated with chlorme prior 
to distribution to the public. Due to the PCE contamination detected, the Retiro well was ordered 
closed by the Puerto Rico Department of Health (PRDOH) in February 2005. As of July 2006, 
the Lola Rodriguez I and H wells were not pumping for distribution due to mechanical issues. 
According to PRASA, the Sambolin well was reportedly closed due to the well water exhibiting 
a petroleum odor. 

2.2 historical sample results - san german urbano sysyem 

Analytical rcaulta of gmundwater samples collected by PRASA between 2002 tmdZCKM imhcate 
contamination by tetrachloroethylene (PCE) and 
collected from Pozo Lola Rodriguez de Tio L Pozo Lola 1itririguez de Tto.11™"°^f?Lel 
2002 2003 2004, and 2005 exhibited detections above the Hazard Ranking System (IptS) Level 
I benchmark of 1.6 micrograms per liter (ug/L) or the federal mammumc—ant level 
(MCL) for PCE of 5 ug/L. The table below provides a summary of PCE exceedences. 

\ 
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Sample Detections of PCE In San German Urbano System (2002-2005) 

Wen 

Pozo Lola Rodriguez de Tio I 

Date 
Sampled 
1/23/02 

Tetrachlofipethylene 

Pozo Lola Rodriguez de Tio II 1/29/02 
Pozo Lola Rodriguez de Tio I 7/23/02 1.7 
Pozo Lola Rodriguez de Tio H 12/26/02 4.2 
Pozo Lola Rodriguez de Tio I 12/26/02 4.2 
Pozo Lola Rodriguez de Tio I 9/25/03 3.4 
Pozo Lola Rodriguez de Tio I 10/23/03 
Pozo Lola Rodriguez de Tio I 11/6/03 3 J2 Pozo Retire 5/12/04 1.7 Pozo Retire 8/19/04 3.1 
Pozo Lola Rodriguez de Tio I 8/19/04 2.2 Pozo Retire 12/4/04 
Pozo Retire 3/11/05 4.1 Pozo Retire 3/16/05 4.0 Pozo Retire 7/10/05 3.6 

not®: 

Concentrations expressed in micrograms per liter (ug/L) 
Bold » exceedance of HRS Level I Benchmark of 1.6 ug/L 
Shading incicates exceedance ofMCL of 5 ug/L 

a map summarizing all chlorinated solvent detections for wells in the san fiermsm tm, 
system ispresemed in Appendix A (i.e„ Figure 1). AquJus sa^li wereln^^lT 
venous distnbutwn points (i.e., tips) within PRASA's Sen Germsn system Analvtical rJX 
from these semples indicated the presence of PCS at concentrations up to 7.3 u^L. 

2.3 HvdroPeolnffY 

Based on available information, there are two groundwater flow regimes in th* r 
study area, h undeveloped areas, topsoil is believed to consist of organic soil underlain by stiff-
silt with up to 35 percent send and gravel. The silt is underlain by bXk anSof vofcaic 

3 
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vn BASFXINE ANALYTICAL RESULTS 

On 20 June 2006, SAT 2 collected aqueous samples from five groundwater wells and the San 
German Water Filtration Plant. The groundwater wells include Pozo Lola Rodriguez de Tio I, 
Pozo Lola Rodriguez de Tio II, Pozo El Real, Pozo Providencia 1, and Pozo Providencia II. 
Aqueous samples were not collected from Pozo Retiro or Pozo Sambolin since these wells were 
closed due to contamination (i.e., power disconnected and pumps removed). Samples were 
collected prior to treatment and analyzed for TCL and TAL parameters (including mercury) 
under CLP. A table summarizing all analytical results from the sampling event conducted on 20 
June 2006 is presented in Appendix D. 

3.1 Volatile Organic Compound Results 

A review of analytical results indicated the presence of PCE was detected in Lola Rodriguez I at 
a concentration of 1.6 ug/L, which is the HRS Level I Benchmark. Other volatile organic 
compounds (VOCs) detected in this well include TCE (trichloroethene) at 0.54 ug/L, methyl teit-
butyl ether at 0-41 ug/L estimated, and eis-DCE at 1.5 ug/L. 

Several VOCs were also detected in Lola Rodriguez II, including PCE (0.14 ug/L estimated), 
methylene chloride (0.26 ug/L estimated), methylene chloride (0.26 ug/L estimated) 
bromochloromethane (0.17 ug/L estimated), chloroform (28 ug/L), dibromochloromcftane (4.4 
ug/L), and bromofoim (0.33 ug/L estimated). Estimated concentrations were detected below 
Contract Required Quantitation Limits (CRQLs) 

A review of analytical results indicates that VOCs were not detected sample collected ftom the 
El Real, Providencia I, and Providencia II wells nor the San German Water Filtration Plant 

3.2 Semivolatile Organic Compounds Results 

Low levels of semivolatile organic compounds (SVOCs) were detects! in the Lola Rodriguez de 
Tio I well. SVOCs detected included benzaldehyde (0.27 ug/L), phenol (0.31 ug/L), 2 
chlorophenol (2.6 ug/L), and diethylphthalate (0.57 ug/L). Benzaldehyde (0.231 ug/L) was a^so 
detected in Providencia I. All SVOCs were detected at estimated concentrations below CRQLs. 

3.3 Pesticide/PCB Results 

Pesticides and polychlorinated byphenyls (PCBs) were not detected above detection limits in any 
of the samples collected. 

3.4 Inorganic Results 

One notable metals concentration included arsenic, which was detected at a concentration of 11.3 
ug/L in the Providencia I well; this concentration is slightly above the MCL of 10 ug, L. 

4 
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4.0 PRE-CFRCLIS ASSFSSMRNTS 

jnforma,ion for each of 44 sites being considered for entry tare 
CERCLB. Each site discussion includes site latitudes/longitudes in d^im-i degrees, a site 
descnption, and a site determination/rationale. Appendix B (i.e., Figure 2) provides a Studv Area 
(Scu'fc'" a"*'1" SUPP'y We" and industrial ate locations. See Appendix C for Pre-
CERCLB Screening Assessment ChecWist/Decision Foims for each site. AoSx E nmviH« 
photographs of selected areas of concern taken by SAT 2 during the field survey 

4.1 ABANDONED GULF station (State road 121\ 
M'l ̂ a.tlt"de/L0Dgit"de fdecimal depr^s); +18.083695917/-67.033055466 

DTi "" WKk °f 17 July 2006' ™ abandoned Gulf Station was 
observed on the western side of Route 122 (aka Road 1191 ins* n^rrt, «r o- ..7 
According toPREQB, the Puerto Rico Road Authority (Autorididde carrete^s) tok o '̂u„ 
of k. prepay in November 2005, The property is reportedly part of the upcoming wZS of 
^e.12?' Dvfmg  ̂fac^y inspection, the building was observed to be dilapidated with ear 
nnmeJtv iT* ' ̂ ** miscellaneous debris located throughout the building and 
pr^erty. M open overhang was observed on the south side of the buildinrThis area was lfcSv 
used for light mechanical purposes (oil changes) and for washine vchirln: • 
tee rear oflhe building belXi loWX iZXXleSX ô elwti" 

rdeTS SLSTSf  ̂ :"S °f I" * sszsz widening of Route 122) were observed in the rear of the building. The status of 

(i.e., within 500 feet), the abandoned Gulf Station is recnmJ«,yi«i e « € t u x >  W € t l  CERCLA. auoituuiicu uun station is recommended for further assessment under 

o;. ~ -- -n-—- ..re. -n o.u / yDDHi 53 I -07.035714936 
4,2.2 Site Desmptlpn; Acorn Cleaners (Acorn) is located on the western side of Route 1 77 
Oust south of its intersection with Calle Luna) on the southern aid of the Antongioreie buddinv 
Acorn has operated at this location since 1970 Prior to 1970 f ; 

— i r r - A c o m  c u m n " y «  ̂  ̂i l 4  J " e . a X ^ t  l r  

one fom^97o" ^99T7nd7ireaffoin'̂ ^^^presenT^From^PTO^to l^Mtlwlhi^Tkiised 

Ŝ XX^ereaech1"tt" since 199'- ̂ mity-— 

a cooling tower (and associated water tank) is located nntdd* tbo <.« ,1. . 

An aboveground diesel fuel .̂7 ̂   ̂"T"7 COnsis,S ofaPaved P^S lot. 
Residential properties border the Acorns Cleaners to thlslthThUTnoXXng wriisol, 
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the site. 

4 2 3 Site Determination/Rationale: Based on the Acorn's use of PCE since 1970 and the fact 
that a VOC groundwater plume which includes PCE exists in the area directly downgradient of 
the site, Acom Cleaners is recommended for further assessment under CERCLA. 

4.3 ALL STAB SERV1CF. STATION fRnnte 347: Km 2.41 
A 3 i l atitude/l ongitude {decimal degrees!: +18.097284835 / -67.054136575 
439 Site Description: The All Star Service Station facility is located at Route 347 andis 
currently used for gasoline distribution. According to a representative of PREQB, the facility 
was previously named "Coto Service Station." The facility was changed to AE Star 
approximately 3 years ago (approximately in 2003). The facility is currently owned by Mr. 
Eduardo Ruiz. PREQB files indicate that the facility has two active 10,000-gallon gasoline 
tanks Two 4,000-gallon gasoline tanks, one 10,000-gallon gasoline tank, and one 550-gallon 
used oil tank are listed in PREQB's database as '•permanently out-of-use." The existence of a 
used oil tank indicates that light mechanical activities likely took place in the past. Motoring 
wells (approximately 4) were observed on the property in the area of the gasoline USTs. The 
facility building was noted to be undergoing renovation. 

4 3 3 Site Determination/Rationale: During the facility inspection, no ap^rCTh spills or 
discharges were noted. In addition, the facility's USTs are regulated under PREQBs UST 
Program. Furthermore, there is a possibility that hazardous substances potentially released at the 
site fall under CERCLA's petroleum exclusion. Based on an evaluation of the above conditions, 
the site is not recommended for placement into CERCLIS. 

A A AITTO PTF.7.AS LIIfiQ (#3 Ramos Street) 
4.4.1 T.atiturie/1 .ongitude tdecimal degrees): +18.083212907 / -67.041432092 
4 4 2 Site Descrintion: The Auto Piezas Lugo facility is located on #3 Ramos Street, which is a 
new address; the old address was Calle Javilla #49. The facility consists of an automobile parts 
store and an area where light mechanical operations (i.e., oil changes) take place. Auto Piezas 
Lugo personnel indicated that the current facility has been in operation for 22 years (since 
annroximatelv 1984) and that the previous use was commercial; however, personnel could not 
mectfy ̂ 1M5 commercial use. Thebnly waste generated by the facility consists of automotive 
waste oil. The waste is contained in drums within a three-foot-high concrete enclosure. No 
staining or evidence of spills was observed in this area. 

4 4 3 Site Determination/Rationale: The facility was observed to be in good condition with 
good housekeeping. Based on an evaluation of the above conditions, the site is not 
recommended for placement into CERCLIS. 

a e RAYTFR H1TAI THCARE CORP - TRANSFUSION THFRAPTF.S DIVISION (Road 

^S l^titudg/l onpitude (decimal degrees): +18.087379192 / -67.026641360 
4 < 9 Kit* Description: The Baxter Healthcare Transfusion Therapies Division (aka Baxter 
Biotech Fenwal Division) facility is located east of Route 122 and south pf R°ule2' 
property is owned by PR1DCO, who leases the property to Baxter. The property was a vacant lot 
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until 1995, when Baxter occupied the facility. Baxter initiated manufacturing operations in 1996. 

Products include plasma cell devices and products used to separate platelets. The process 

includes a molding process where solvents are used to clean the molds. Solvents used as part of 

the process include isopropyl alcohol, methyl ethyl ketone (MEK) and cyclohexane. Waste 

solvents are stored in drums located within a chemical storage area located in the northeast 

portion of the property. Waste solvent disposal is regulated under a RCRA small-quantity 

generator permit (EPA ID No. PR000090613). The chemical storage area is utilized to store raw 

materials and hazardous waste (i.e., waste solvents). The facility holds air permits with PREQB 

for the emissions of solvents and diesel fuel for the emergency generator. Non-contact cooling 

water is used to cool chillers and compressors. Non contact cooling water and laundry water 

from the washing of gowns, is discharged to PRASA under an industrial wastewater permit. 

Prior to discharge, wastewater is pumped to a pre-treatment plant, where it is treated for pH 

neutralization prior to discharge to PRASA, Facility storm water is discharged under a National 

Pollutant Discharge Elimination System (NPDES) Multi-Sector Permit with EPA (Permit No 

PRR05A825). 1 

During the facility inspection, the chemical storage area was observed to be in good condition 
(i.e., evidence of staining spills) with materials stored on pallets and with secondary containment 
drains located beneath the materials. A review of Baxter's Spill Prevention Control and 
Countermeasure (SPCC) Plan indicates that there have not been any spills at the facility for three 
years prior to the preparation of die plan, which was dated 24 October 2005. Baxter personnel 
stated that they did not know of any spills since Baxter initiated activities on the site property. 
There are no monitoring wells, or septic tanks/fields on the facility- Currently 600 people work 
at the facility. 

4.5.3 Site Determination/Rationale; During the facility inspection, all storage areas were 
observed to be in good condition with no apparent spills or discharges. Based on interviews with 
Baxter personnel and a review of documentation provided by Baxter, it appears that the facility is 
operating in accordance with applicable rules and regulations. Based on an evaluation of the 
above conditions, the Site is not recommended for placement into CERCLIS. 

4.6 BAYTEX INTERNATIONAL CORP. fEl Retirn Industrial Park; Pall* 
4.6.1 Latitude/Longitude (decimal +18.077848477 /-67.029026170 
4.6.2 Site Description: Baytex International Corp. (Baytex) is an inactive facility located at the 
corner of Calle A and Calle B, located within the Retiro Industrial Park. PRIDCO files indicate 
that Baytex was involved in the production of clothes and t-shiits at the facility between April 
1 "1 7116 fadlity ̂  0f0ne buildinS- during the exterior I 
conducted by SAT 2 m July 2006, the building was noted to be abandoned, with overgrown 
vegetation noted in the area surrounding the building. A Baytex sign was still affixed to the side 
of the building. PRIDCO files indicate that the following companies operated within the site 
building prior to Baytex: 

Company Years Product or Use 

Northridge Knotting Mills 1956-1975 Woven Clothes 
Fashions Knitwear, Inc. 1976-1979 Woven Clothes 

7 
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Digital Equipment Corp. 1982-1992 Raw Material Warehouse 

In addition to the Baytex building, Digital Equipment Corp. previously occupied several 
buildings within the Retire Industrial Park. It should be noted that Digital Equipment Corp. is 
the source of a groundwater contamination plume at another San German facility. PRIDCO 
conducted a site inspection of the facility on 10 October 2000; subsequent to Baytex vacating the 
facility. The inspection concluded that there was no visible indication of adverse environmental 
impacts on the property. 

4 6 3 Site Determination/Rationale: Based on the fact that Digital Equipment occupied die site 
building for 10 years, and the site's proximity to the Retire well, which was recently closed due 
to VOC contamination, the former Baytex facility is recommended for further assessment under 
CERCLA. 

4 7 CARIBE nv DISTRIBUTION COMPONENTS. INC. fR*tirn Industrial Park: Calle B) 
4.7.1 L.atitnde/1 .nngitude fHecimal degrees'!: +18.075428221 / -67.026231407 
'4 77 Site DescriDtion: The Caribe GE Distribution Components, Inc. (Caribe GE) facil ty 
coisW of tL buildings located on Calle B a. the eastern end of the PWDCO-owned Reuro 
Industrial Park. Current operations at the facility include the molding and stamping « circuit 
breakers. GE currently produces approximately 750,000 circuit breakers per week.A total o 
650 employees currently work on site. Caribe GE began operations m Building #1 m l , 
where all operations (i.e., molding, assembly, packaging) were conducted within the budding. 
Prior to Caribe GE occupying Building #1, the building was reportedlyusedfor toe manufactory 
of radio transformers. In 1984, Caribe GE started operations in Building #2 and assembly and 
packaging operations were transferred from Building #1 to Building #2; molding oPf^ons 
continued in Building #1. Priorto 1984, Building #2 reportedly was being used as a textile shop. 
In 2000 Caribe GE occupied Building #3 for use as a warehouse for toe storage of raw materials 
and products. Prior to 2000, Building #3 was occupied by Digital Equipment Corp., who 
reportedly used toe building for training purposes. 

From 1980 through 1989, the facility generated spent halogenatedrolventsand ignhable wast  ̂
Generation and storage of these wastes temporarily on ate were aufoonzedby a timely filingofa 
RCRA Part A application for interim status on 18 November 1980; thereafter, EPA assigned foe 
facility owifiretinn number PRD091019924. The interim status authorization included foe 
storara of RCRA hazardous waste codes F001, F017, and D001 f°r "J01*"""J* 
90-day period in a temporary hazardous waste container storage area ("^GSA). ISubsequmtty, 
process changes and solvent substitution programs initiated by Caribe GE resulted m omy DOOl 
fgnitable wastes being stored. In July 1987, EPA notified Caribe GE of foe need to either submit 
a^tCRA Part B pennit or close foe HWCSA in accordance with interim status^uirem®ts_ ln 
August 1989 Caribe GE submitted a closure plan (for closure of foe temporary HWCSA) to EPA 
Sits Par. A application, requesfing reclassificafion as a g-ermorms.ead ofastorag  ̂
facility subject to Part B requirements. Certification of final closure of toe HWCSA 
obtained in 1994. 

In July 2000, prior to occupying Building #3, Caribe GE retained aconsultant to conduct aPha  ̂
I Environmental Site Assessment (ESA). The Phase IESA was performed in general accordance 
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with the specifications of the American Society of Testing and Materials (A3TM), Standard 
Practice E-1527-97. The Phase I ESA concluded that there was no evidence of recognized 
environmental conditions connected with the subject property; however, it was recommended 
that GE investigate asphalt-like stains in the building, and test for lead-based paint within the 
building. 

A subsequent Phase II ESA was conducted in the area of Building #3 in July 2000. This 
investigation consisted of the following activities: soil samples collected in fee area of 
transformers for PCB analysis; soil samples collected from areas around fee site building for 
TAL Metals analysis; soil samples collected from a natural stormwater channel for total 
petroleum hydrocarbon (TPH) analysis; and a lead-based paint survey utilizing a portable X-Ray 
analyzer. Analytical results of fee soil samples collected on the vicinity of fee transformers did 
not indicate the presence of PCBs. None of the seven samples collected from areas around fee 
site building indicated fee presence of TAL metals above limits established by regulatory 
agencies. One of fee seven soil samples collected from the natural stormwater channel indicated 
the presence of TPH at a concentration of 134 parts pa- million (ppm); slightly above fee action 
limit of 100 ppm. The lead-based paint survey indicated that three areas showed lead 
concentrations above fee 1 milligram pa square centimeta (mg/cm2) regulatory limit 

During fee SAT 2 inspection of Building #1, several satellite drum storage areas of oil-soaked 
rags were observed. The rags are used to clean off the molding machines and when the drums 
are foil, they are transferred to a staging area for disposal. Wata from fee floor cleaning within 
the building is transferred to an evaporator. Sediment generated from this process is ronoved by 
a disposal vendor. Caribe GE personnel indicated that this sediment is sometimes classified as 
hazardous. 

During the SAT 2 inspection of Building #2, fee assembly operations were observed. Part of fee * 
assembly process involves light soldering, where wata is used for contact cooling purposes. 
This wata is pumped to two evaporators located outside fee eastern wall ofBuilding #2. 

Pacility storm wata is discharged unda a NPDES Multi-Sector Permit wife EPA (Permit No. 
PRR05A930). Thoe are no monitoring wells, or septic tanks/fields on the facility. 

During the facility inspection, fee chemical storage area was observed to be in good condition 
(i.e., no staining or evidence of spills) wife materials stored on pallets and wife secondary 
containment drains located beneath fee matoials. A review of Caribe GE's SPCC Plan indicates 
feat thoe have not been any spills at fee facility. Thoe are no monitoring wells, or septic 
tanks/fields on the facility. Currently 600 people work at fee facility. 

4.7.3 Site Determination/Rationale; During fee facility inspection, all storage areas woe 
observed to be m good condition wife no apparent spills or discharges. Based on interviews wife 
Lanbe GE pasonnel and a review of documentation provided by Caribe GE, it appears feat fee 
facility is operating in accordance wife applicable rules and regulations. Based on an -evaluation 
ot fee above conditions, fee site is not recommended for placement into CERCLIS. 
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a rri incprtrn rte Puerto Rim fCarr. 102. Km 33.3: Paraue El Retiro) 
4.8.1 Latitude/longitude (decimal degrees!: +18.076940888 / -67.027832126 
4 8 2 Site Descrintion: The CCL Insertco de Puerto Rico, Inc. facility (CCL) is located on Ca e 
B in the Retiro Industrial Park. The property is owned by PRIDCO. CCL is currently involved 
in the processing of printing label inserts for the pharmaceutical industry. According to facility 
personnel, the company has operated in San German for 25 years; for an unknown P^°dofUme, 
CCL also operated in another Retiro Industrial Park pared, located on Calle A. CCL has 
operated out of its current location for the past eight years. The current facility employs 
approximately 125 people. The facility consists of one building. According to facility personnel 
the following companies operated within the site building prior to CCL. 

company ye§is 

Southdale Knotting Mills circa 1961 
Digital Equipment Corp. prior to 1998 

In addition to the CCL Insertco building, Digital Equipment Corp. previously occupied several 
buildings within the Retiro Industrial Park. It should be noted that Digital Equipment Corp is 
the source of a groundwater contamination plume at another San German facility, located 
approximately 1 mile northwest of CCL's current facility. 

During the facility inspection, CCL's work areas and plate room were observed to be dean and 
well maintained with no floor drains. All equipment was noted to be modern and all supplies 
were stored on pallets. Wastes generated from the facility process include press cleaning 
solution and sludge ink. These materials are disposed of by a licensed waste-removal vendor. 
Sludge ink was noted to be stored outside in two plastic 600-gyllon aboveground storage tanks. 
These tanks were located on grates and were surrounded by 6-inch curbing with a dram plug in 
place. The exterior facility inspection indicated the presence of a dram storage> areai nearjhe 
receiving dock. This area consisted of a shed with a concrete floor and walls with a corrugat 
metal roof. No floor drains were noted in this area. Drums stored m this area included an 
isopropyl alcohol solvent mix "wash V-120," which is a cleaner for die ferity presses. A small 
stream was also noted extending east to west along the northern facility border. 

According to facility personnel, the facility does not discharge to the PRASA. In addition, the 
facility does not have any monitoring wells or septic tanks/fields. Facility personnel indicated 
that there is ah UST on the facility, however, it is not in use and facility personnel did not know 
the capacity or previous contents of the tank. 

481 Site Determination/Rationale: Based on the fact that Digital Equipment previously 
occupied the site building, and the site's proximity to the Retiro wellwh.ch was recently closed 
due to VOC contamination, the CCL Insertco facility is recommended for further assessment 
under CERCLA. 

10 
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4.9 cemex (road #2: km 175,21 

4.9.1 Latitude/Longitude (decimal degrees): +18.082784588 / -67.019950033 
4.9.2 Site Description; The Cemex Puerto Rico facility is located on Road #2 in San German. 
The facility has operated as a cement mixing facility since 1972. Gravel operations started in 
1979. The facility formerly operated under the name of Hormigonera Mayaguezana. The facility 
changed to Cemex in 2006; no site operations are currently taking place due to ongoing 
renovations. According to on-site personnel, the facility used to have a maintenance shop, where 
light mechanical operations took place. Light mechanical activities no longer take place on the 
facility. According to on-site personnel, these operations were moved to a facility in Mayaguez. 
Approximated 25 people work on the site. 

4.93 Site Determination/Rationale: During the facility inspection, no apparent spills or 
discharges were noted. A review of the facility's SPCC Plan indicates that no spills have 
occurred at the facility. In addition, facility personnel stated that chlorinated solvents are not 
used at the facility. Based on a review of the above, the site is not recommended for placement 
into CERCLIS. 

4.10 CORDIS. LLC/OMJ PHARMACEUTICAL. Inc. (Road #362: Km ft.5V 
4.10.1 Latitude/Longirude (decimal degrees!; +18.086981665 / -67.034404432 
4.103 Site Description:. The Cordis, LLC / OMJ Pharmaceutical, Inc. facility is located on 
Route 362 in a commercial/industrial area of San German. The property is owned by PRIDCO. 
According to OMJ, The property was previously occupied by IO Labs from 1993 to 1994; IO 
Labs changed its name to OMJ Pharmaceutical, Inc. in 199$. Coopervision PR reportedly 
occupied the facility for an unknown period, of time prior to 1993. Current activities at Cordis 
include the coating and crimping of stents; OMJ currently manufactures a cream used by 
diabetics. The facility consists of eight buildings. OMJ's manufacturing operations take place in 
Building B-l; OMJ's shares a laboratory with Cordis in Building B-5. Cordis operates within the 
remaining five buildings (i.e., Buildings B-2, B-2A, B-3, B-6, B-7, and B-10). Currently 1 500 
people work at the facility. 

As of2005, Cordis has assumed all environmental permitting activities for the facility, including 
the portion occupied by OMJ. Waste disposal for Cordis and OMJ are regulated under Cordis' 
RCRA large-quantity generator permit. Drums of waste generated by both facilities are stored in 
two hazardous waste storage areas (one for Cordis and one OMJ) located along the facility's 
northern border. A review of RCRA files indicate that Full RCRA Generator and accompanying 
RCRA Land Disposal Restrictions inspections were performed at IO Labs in 1993 and OMJ in 
1995. Dunng these inspections, the facility was found to be in foil compliance with local and 
federal regulations. 

The facility also has a permit with PRASA for foe discharge of process wastewater. Wastewater 
is tested, thai transferred for neutralization prior to discharge via Outfall #001. In addition, foe 
facility has air permits for emissions associated with foe coating modules and foe facility's 
emergency genaator. Emissions associated with foe coating process include isopropyl alcohol 
toluene, tetrahydroforan, and particulates. Emissions associated with foe emergency generator 
include diesel foel and kerosene. Facility storm water is discharged under a NPDES pennit with 
EPA. 
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During the facility inspection, the hazardous waste storage areas for Cordis and OMJ were 
observed along the facility's northern border. Cordis' hazardous waste storage area is located 
behind Building B-2; OMJ's hazardous waste storage area is located to the rear of Building B-3. 
These areas were noted to be in good condition (i.e., no staining or evidence of spills). In 
Cordis' hazardous waste storage area, drums were stored on pallets with secondary containment 
drains located immediately outside the area. OMJ's hazardous waste storage area did not have 
any materials. A review of Cordis' Contingency Plan (revised May 2005) indicated that four 
spills have occurred at the facility since 1995. Three of these spills involved kerosene and the 
remaining spill involved hydraulic oil from a garbage compactor. Cordis personnel stated that 
each of these spills were immediately contained and cleaned. There are no monitoring wells, 
septic tanks/fields or USTs on the facility. 

4.10.3 Site lYptPrmtnarinn/Ratlonale; During the facility inspection, all storage areas ware 
observed to be in good condition with no apparent spills or discharges. A review of on-site 
documentation provided by Cordis did not indicate that PCE or TCE is used or stored on site. 
Based on interviews with Cordis/OMJ personnel and a review of documentation provided by 
Cordis, it appears that fee facility is currently operating in accordance wife applicable rules and 
regulations. Based on an evaluation of fee above conditions, fee site is not recommended for 
placement into CERCLIS at this time. 

4 11 ESCUELA T OI A RODRIGUEZ DE TIP fCalle Dr. Veve Final) 
4.11.1 Latitude/Longitude (decimal degrees'!: +18.082432918 / -67.035932379 
4.11.2 Site Description: The Escuela Lola Rodriguez de Tio facility is a. high school located on 
Calle Dr. Veve Final in San German. According to facility personnel, fee school previously 
stored chemicals associated wife fee chemistry laboratory. The facility also accepted chemicals 
from other area schools for disposal. Disposal of materials was performed by a licensed waste-
removal vendor. The chemical laboratory was subsequently closed by police (date unknown) due 
to poor interior housekeeping. The facility no longer stores wastes. 

EPA RCRA files indicate that in 1993, fee facility registered under RCRA as a small-quantity 
generator of D0O1 wastes. This registration was under fee name "Dept. of Education - Lola 
Rodriguez de Tio." The RCRA notification form indicated feat fee EPA ID number was 
solicited for a gasoline UST closure project. The PREQB UST database indicates that Escuela 
Lola Rodriguez de Tio has one 500-gallon UST listed as "Permanently Out of Use.  ̂ The 
contents are not identified in fee database; however, based on fee facility's 1993 RCRA 
notification, fee tank is believed to have contained gasoline. 

4 11A Site Determination/Rationale; During fee facility inspection, no apparent spills or 
discharges were noted. No wastes are currently stored at fee facility. A review of fee facility s 
list of chemicals used (when fee laboratory was active) indicated feat most of fee materials 
consisted of inorganic solids; PCE and TCE were not on the list of chemicals used by fee facility 
Furthermore, there is a possibility feat hazardous substances potentially released at fee site fall 
under CERCLA's petroleum exclusion. Based on an evaluation of the above conditions, fee site 
is not recommended for placement into CERCLIS. 
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4.12 ESSO STANDARD OIL CO. - PR.CO-371 rCall* f ..na *>•>) 
4.12.1 Latitude/Longitude ̂ decimal degrees!: +18.082157332 / -67.048833072 
?,12,2ilte PfSCripti°n:  ̂Esso Standard Oil Co. (PR-CO-371) facility is located on Calle 
Luna #22 and is used for gasoline distribution and light mechanical operations, including oil 
changes. The owner of the property is Moises Rivera. The site contact stated that the property 
was previously occupied by Garaje Casiano. The facility consists of one building with two open 
bays located on the west side of the building. One bay is used for oil changes and the other bay is 
used as a car wash. An aboveground storage tank was observed in the rear of the facility 
building. This tank is used to store used oil. In addition, there is an area of the building used for 
the storage of drums containing transmission fluid. Two empty drums Were observed in this 
area. Monitoring wells were observed on the property in the area of the gasoline USTs. 
Several drums of trap water, generated from a recent UST upgrade, were observed on the 
property. The water was awaiting analysis, and disposal is expected to take place once the 
contents are classified. Background information indicates that the facility has two active 10,000-
gallon gasoline tanks. Four tanks (i.e., three gasoline and one used oil) are listed as "permanently 
out-of-use." The northwest portion of the property is rented by Mechanica El Jack. According to 
the site contact, this area is used for light mechanical purposes including tune ups, brakes, and 
changing spark plugs. There were no Mechanica El Jade personnel on the property dining the 
facility inspection. A drainage swale was observed along the western property border. This 
swale extends north along the western property border, then meanders east along the northern 
property boundary. 

4.12.3 Site Determination/Rationale: During the facility inspection, storage areas were 
observed to be in good condition with no apparent spills or discharges. The facility's USTs are 

PR?QB'S UST Program and the waste oils are regulated undo: the facility's 
RCRA small-quantity generator permit. In addition, there is a possibility that hazardous 
substances potentially released at the site fall under CERCLA's petroleum exclusion. Based on 
an evaluation of the above conditions, the site is not recommended for placement into CERCLIS. 

4.13 esso standard oh. m - pr-372 in- v™ , ny 

4.13.1 Latitude/Longitude {decimal +18.083648477 /-67.032659014 
4.13.2 Site Description: The Esso Standard CHI Co. - PR CO-372 facility is located on the 
eastern side of Road 122 (aka Road 119) and is currently used for gasoline distribution and light 
mechanical purposes. The property is bordered to the west by Road #122, to the east by a 
wooded area, and to the south by an overgrown area leading to Rio Guanajibo. The facility is 
currently owned by Esso and has been operated by Mr. Mariano Ortiz Vargas since 2003 The 
Property has been used as a gasoline service station since 1960. PREQB files indicate that the 
facility has two active 10,000-gallon gasoline tanks and one 4,000-gallon diesel fuel tank. Two 
r'?^g t °n gasolmftanks' one 4,000-gallon gasoline tank, and one 500-gallon used oil tank are 
listed as permanently out-of-use." Monitoring wells were observed on the property in the area 
o e gasoline USTs. Activities conducted by Esso include gasoline distribution and light 
mechanic! work (i.e., oil changes. In addition, Esso rents an area to the immediate rear (i<e 

t0, aje Pedl?- Activities conducted by Garaje Pedro include repairing 
 ̂t v C3IbUret°rS' foel injectors*  ̂northeastern portion of the propyls 

rented to Victor Auto Air, where repair of automobile air conditioning systems take placT A 
freon-recyclingumt was observed in this area. 
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site Determination/Rationale: During the facility inspection, an above^ound waste oil 
tank was observed along the eastern property boundary. The tank was observed to be m go 
condition with no apparent spills or discharges. No apparent spills or discharges were noted m 
the areas operated by Esso, Garaje Pedro, or Victor Auto Air. "Hie disposal of waste oili is 
regulated under the facility's RCRA generator permit In addition, the facility s USTs are 
regulated under PREQB's UST Program. Furthermore, there is a possibility that hazardous 
^l^otentially released at the site fall under 
an evaluation of the above conditions, the site is not recommended for placement into CERCLIS. 

^ 1A17FBPFTR a ft IN era t • home qpteramerican avenue #1461 ^ 

4 14.1 Latitude^! ongitudp {fWlmal degrees); +18.080875256 / -67.037753097  ̂
A 1 a y Sitp nescriDtion: The Ferreira Funeral Home is located on Interamencan Avenue (aka 
JlsLt) at its intersection with Calle Fuerza. 1* facility is F^m famity 
and has been operated as a funeral home for 28 years (since approximately 1974). Solvents used 
as part of the embalming process include methanol and formaldehyde. 

Mr. Javier Ferreira stated that a well exists in the parking lot north of the she building. M*. 
Ferreira claimed that this weU was not properly closed. The well was to be used by Ferreira, 
however it was not used due to the presence of an oily sheen m the well water. Mr. Ferreira 
alleged that the adjacent GPR gas station's disposal practices included the disposal of oil waste 
into an on-site septic system. 

4 ii i Site Determination/Rationale: No hazardous wastes are currently jvenerated. as- pat of 
the embalming process. No apparent spills or discharges were observed during the facility 
inspection. Based on an evaluation of the above conditions, foe site is not recommended for 
placement into CERCLIS. 

4 igr.ABATF RODRIGITFT; fCalle I-iina - Across from Santa Rosa de Lima Church) 
A 1 l atitude/Longitude (decimal degrees'): +18.077565181 /-67.027757117 

sr.. IWHotfon: Garaie Rodriguez is an automobile body shop located on Cal e Lun  ̂
across ftom Santa Rosade Lima Church. The facility is borderedto the north by Calle ta  ̂ u, 
the west by a Texaco Station, and to the south by a drainage diteh. The prop  ̂|S ownrf by Mr_ 
German Rodriguez. The site has been operated as an automobile 
years The garage is composed of three block walls with a corrugated metal rtmf. Hewratem 
ride of the garage is open. Operations include auto body repatr and painting. Accordmg to Mr. 
Rodriguez, waste paints and solvents are collected in buckets and left to evaporate. One 5-ga»o 
bucket of waste paint was observed within the garage during the facilrty inspection Afta 
evaporation, the buckets are discarded with regular trasfo During the 
swrie was noted along the southern boundary of the property. Runoff from the site (uiclurbng 
the garage area) was observed to flow toward this swale, whidi was observed to beflowing 
doJae Sere property boundary. He Retire Industrial Parte (owned by ™DCO)was 
observed on the south side of the drainage swale. In addition, a septic systemwas 
the southeastern portion of the property. Tins system is beneath a 
bathroom for the employees. This system is approximriely 1-year oU. He b^mcunmi  ̂
receives water ftom a hose connected to a home located on the north side of Luna Street. Here 
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are no monitoring wells on the site property. Garage Rodriguez currently employs two people. 

4.15.3 Site Determination/Rationale: Based on the facility's use of solvents and paints for 
more then 45 years, and the feet that a VOC groundwater plume (which includes chlorinated 
solvents) exists in the area of contaminated public supply wells directly downgradient of the site, 
this facility is recommended for further assessment undo- CERCLA. 

4.16 GULF S/S #056 (Road 122 Int. 363) 
4.16.1 Latitnde/Logitude (decimal degrees!: +18n8<;4?fi7ni /-67.031666966 
4.>6J Site Description; 11K Gulf S/S #056 finality is located on east Road #122 at the 
intersection with Road 362. The property is currently used for gasoline distribution and light 
mechanical (i.e., oil changes) purposes. The facility is also used as a car wash. The pronertv 
owner ts Mr. Carlos Ramos Velei. PREQB files indicate that die facility has two active gasoline 
tanks wrth capacities of 10,000 gallons and 12,000 gallons. Two monitoring wells were 
observed on the property in the area of the gasoline USTs and these wells are periodically 
sampled by Gulf. There is an aboveground storage tank used to store waste oil. This tank was 
observed to be m good condition with secondary containment Waste oil is disposed of by a 
licensed waste removal vendor. There is an on-site well which is used for fee car wash area. 

4.16J Site Determination/Rationale: During the facility inspection, no apparent spills or 
discharges were noted at the fecility. The floors of the light mechanical area were noted to be 
clean wife no staining. The facility's USTs are regulated under PREQB's UST Program hi 
® is f PoissibiIity that hazardous substances potentially released at fee site fall under 
CERCLA s petroleum exclusion. Based on an evaluation of fee above conditions, the site is not 
recommended for placement into CERCLIS. 

447 HOSPITAL DE LA CONCEPCION rNF,W> fRna<t 2- ifm 173 ̂  
4.17.1 Latitude/Longitude (decimal degrees  ̂+18.097401526 / -67.038100061 
^dJofSRLdT7Pt^n:  ̂la9°ncepcion facility« located on fee northern 
sfoe of Road # 2. The facility has operated as a hospital since July 2004. Prior to feat, fee 

rG^mieals 8tQnd on site incl«de xylene, various alcohols, and 
fomiddehyde. Dunng the facility inspection, it was noted that wastes were stored in the 
pathology laboratory. Waste solvents were noted to be stored in 5-gallon buckets. PREQB files 
indicate that there are USTs associated with the facility. One 20,000-gallon tank is listed as 
pSTdamW dUSeM Td ?00"galIOn tanks listed 88 "p™ently out-of-use." 
PREQB s database does not indicate the contents stored within these tanks. The fecility also has 
permits wife PREQB for on-site generator emissions and for fee disposal of medical Wastes. 

4.173 Site Determination/Rationale: During the facility inspection, no apparent spills or 
discharges were noted at the facility. In addition, fee facility is permitted for on-site generator 
emissions Mid for the disposal of medical wastes. USTs are regulated under PREQB's UST 

ssssssr1-- •* *• *• *»« 
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i ift iiflspltm nv.i.x rnncepclon (olm (calle luna#41. 
A  t a t  i ahtiihp/inngjtuhp f decimal degreesv. +18.081767993 / -67.047084423 ^ 

est* Description: The Hospital de la Conception (Old) facility is located on Calle Luna 
^n a commerclal ami of San German. The facility has been inaetive since 2004, 
were^noved .o a new facility located on Road #2 (i.e., Hospital de la ^o»W; 

to facility personnel, no environmental assessments were completed as part of the 
According to frei ny poso™ b  ̂ _ inspection> waste? were observed to be stored tn the 

former pathology laboratory. Wastes included xylene, various alcohols, and fonnaldehyde. 
SSftSJe the^only wastes generated while the facility was active. A floor dram was afeo 
observed in the pathology laboratory. According to personnel, this dram leads to either the 
sanitary or storm water system. 

4  1 8  3  «?itr TWaa-vwinatinn/Rationale; During the facility inspection, no apparent spills or 
discharges were noted at the facility. Since wastes were oWredto be stored reside and in good 
condition, the site is not recommended for placement mto CERCLib. 

facdityhas operatrf1 aTa hospital for over 30 years. The hospital origii l̂y operated undCT the 

nametoredeSaludVamiliaf DOH 

SsSuntoRCRA as a large-quantity generator 

•ndi^S that tile S ôp̂ S fwo diesel fod USTŝ .OOO and 500 gallons) which are listed 
oTof use?' The facility currently has permits with PREQB for on-site generator 

emissions and for the disposal of medical wastes. 

. oltr .̂™.i„.«on/Ra«onale: During the facility inspection, no apparent spills or 
 ̂Jived. Based on an evaluation of Urn above condittons, the site is not 

recommended for placement into CERCLIS. 

door and a capped floor drain. Ch . R , were observed to be stored on plastic with 
carbon tetrachloride, acetone,̂ andIm _ observed to be clean with no staining. 
raised edges The m a waste storage braiding, located to 
Waste chemicals generated to Ae latoatî are mmro smrounded by a 

inside flie buildmg and conto 
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curbing exists outside the building; however, there are drains located outside of the building. 
Access to the waste storage area is secured by a locked gate. EPA RCRA files indicate that 
Interamerican is currently registered under RCRA as a small-quantity generator. Generated 
wastes are removed by a licensed waste-removal vendor. 

PREQB Files indicate that Interamerican University has two 4000-gallon gasoline tanks, two 500-
gallon diesel fuel tanks, and one 1,500-gallon diesel fuel tank. All of these tanks are listed as 
'Permanently Out of Use" in PREQB's database. The closure status of these tanks is unknown. 

4.203 Site Determination/Rationale: During the facility inspection, the chemical storage and 
waste storage areas were noted to be in good condition. In addition, no apparent spills or 
discharges were noted at the facility. A review of the facility's material safety data sheets did not 
indicate that the facility uses or stores PCE. Based on an evaluation of the above conditions the 
site is not recommended for placement into CERCLIS. 

4.21 javilla s/s 1058 fcalle javhln #fit 

4.21.1 Latitude/Longitude (decimal degrees!: +18.082839237 / -67.040834812 
4.21.2 Site Description; The Javilla S/S 1058 facility is located on the northern side of Calle 
Javilla and is currently used for gasoline distribution and light mechanical purposes. The 
property is owned by Mr. Luis Padovani. According to Mr. Padovani, the light mechanical 
operations have taken plaee to the rear (i.e., north) of the facility since. 2001. Prior to 2001, the 
only mechanical operations taking place at the facility consisted of oil changes. EPA RCRA files 
indicate that in 1996, the facility filed under RCRA as a small-quantity generator. PREQB files 
indicate that the facility has three active 8,000-gallon gasoline tanks, one 4,000-gallon diesel fuel 
tank, and one 560-gallon used oil tank. Four gasoline tanks (8,000, 2,200, 3,000, and 5000 
gallons), one 4,000-gallon diesel fuel tank, and one 560-gallon used oil tank are listed in 
PREQB s database as "permanently out-of-use." Monitoring wells were observed on the 
property in the area of the gasoline USTs. 

4.21.3 Site Determination/Rationale; During die facility inspection, no apparent Mills or 
discharges were noted. Rain water (1 to 2 indies) was observed to be ponding in die area of die 
light mechanical area (i.e., under a canopy) in the rear of the property. The disposal of waste oil 
is regulated under the facility's RCRA small-quantity generator permit. Hie facility's USTs are 
regulated under PREQB's UST Program. In addition, there is a possibility that hazardous 
substanees potentially released at the site fall under CERCLA's petroleum exclusion. Based on 
an evaluation of the above conditions, the site is not recommended for placement into CERCLIS. 

4.22 KMART STORE #3896 (Road #2 Int. Road #1221 
4.22.1 Latitude/Longitude /decimal riegropg)- +18.0890216527/-67.030764892 
4.223 Site Description; Kmart Store #3896 is a retail store located within Plaza de Oeste San 
German, which is a shopping center located at the intersection of State Road #2 and Avenida 
Castro Perez (aka Road #122). In addition to the sales of various goods, Kmart offers several 
services, including recycling of waste oil and car batteries, a small cafeteria, and development of 
photographs. The facility currently employs between 122 and 127 employees. Kmart has 
operated at this location since approximately 1991. Kmart accepts waste oil form foe general 
public, where it is stored in a fiberglass aboveground storage tank outside foe rear (i.e., 
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southwestern eorner) of the building. In addit.cn, when ear battery are purchased at K^art. the 
old batteries are left by the purchaser. Car batteries are stored inside the building. Ofter wastes 
generated at Kmart include oil/grease generated by facility's kitchen. This oil is stored in drums 
outside the building adjacent to the waste oil tank. Waste oil, kitchen oil/grease, and car batteries 
are disposed of by licensed waste-removal vendors. 

Kmart's photograph development operation takes place inside the northwestern portion of the • 
building. Part of the process includes a silver recovery unit, which houses a filter cartridge used 
to contain silver waste. When these cartridges are foil, they are removed by a licensed waste-
removal vendor. Kmart personnel indicated that prior to using the silver recovery unit, wastes 
were stored in drums in the rear of the facility; adjacent to the waste oil and kitchen oil/grease. 

4  22 3 Site Determination/Rationale: During the facility inspection, the waste storage areas 
were observed to be in good condition. The inside and outside areas of the facility were observed 
to be in good condition with no apparent spills or discharges. In additio^there is a possibility 
thathazardous substances potentially released at the sitefell under CERCLA's ptootoun 
exclusion. There are no monitoring wells on site. Based on an evaluation of the above 
conditions, the site is not recommended for placement into CERCLIS. 

4 23 NFW AGE WTPFT F.ss fRnad #2 tnt. Road #1221 
d 23.1Latitude/I .ongitud* (Hprimal degrees!; +18.089924962 / -67.030430637 
4 23 2 Site DescriDtlon: The New Age Wireless facility (New Age) is a retail outlet located 
nd.hin stnrc #15 of the San German Shopping Cento, located at the intersection of Stele Road 
#2 and Road #122. New Age has operated at the facility approximately 4 to 5 montiisand is 
currently responsible for the sale of various wireless products and plans, fttor Jtaw Age 
occupying the ftcility, Photo lmagen operated in the building for an unspecified penod^of tun_. 
According to the New Age site contact, Photo lmagen sold P^gr^tacequi^enr^photo 
development took place during Photo Imogen's occupation of the facility. EPA1RCRA fito 
indicate that in the early 1990s, the facility was occupied by Kodak Rohola, Inc. (Kodakj^Kodak 
nnerated a photographic retail outlet with a mini lab for film and paper processing. In 199 , 
Kodak registered under RCRA as a small-quantity generator of wastes associated with the 
photograph development process. RCRA files indicate that in 1994, the ftcility no longer 
generated hazardous waste and was out of business 

i r » *  c u „  TWoa-minatinn/Rationale: During the facility inspection, the facility was noted to be 
in good condition with no apparent spil.s or discharges. No hazardoi.wa  ̂are ouren  ̂
generated. In addition, expected wastes previously generated at the fac.li  ̂domt.ncWePCE 
lased on an evaluation of the above conditions, the site is not recommended for placement mto 
CERCLIS. 

4 24 OI.D MAPFFT PLAZA (96 Tnteramerican Avenue) 
4 24 1 T oHtuHp/T.nngitude (decimal degrees): +18.081256712 / -67.04167029 ... 
A 942 Si#* npscrintion: The Old Market Plazais located at Interamericana Avenue (akaLima 
Street) ̂ rnd isowned by the Municipality of San German, ^e facili  ̂c^endy —o 
oublic narking garage and a sports bar (i.e., Hoops Sports Bar and Grill). EPA RCRA tiles 
M^te ftTin 20M, the municipality of San German registered Old Market Plaza, under 
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RCRA, as a large-quantity generator (EPA ID No. PRD0987376225). Wastes generated were 
classified as D0Q8 waste associated with the abatement of lead-based paint. No other hazardous 
waste was to be generated as part of the lead-based paint abatement. 

4.243 Site Determination/Rationale; During the facility inspection, the facility was noted to be 
in good condition with no apparent spills or discharges. Based on an evaluation of the above 
conditions, the site is not recommended for placement into CERCLIS. 

435 olympic cleaners and laundromatycalie lima &18r) 

4.25.1 Latitude/Longitude (decimal degrees!- +18.081856062 /-67.048401821 
4.25.2 Site Description: Olympic Cleaners and Laundromat (Olympic) is located on the south 
side of Calle Luna. Olympic has operated at this location since 1979. The owner of the property 
is Mr. Raphael Rodriguez Gonzalez and the Site operator is Ms. Linda Cintron. According to 
Ms. Cintron, the building was empty when she started operations in 1979. To her recollection, 
the building was formerly operated as an automobile parts retail store, Olympic currently 
provides dry cleaning and laundry sendees to its customers. The fecility utilizes mineral spirits 
as part of the dry cleaning process. Olympic uses approximately 8 drums of mineral spirits per 
year. PCE has never been used as part of the dry cleaning process. Spent filters are placed in 
boxes and discarded with regular trash. During the facility inspection, a drum of mineral spirits 
(mineral spirits #66) Was observed to be stored on the floor inside toe building adjacent to the dry 
cleaning unit The drum was noted to be in good condition with no apparent spills. There are no 
monitoring wells or septic tanks/fields on the she property, 

4353 Site Determination/Rationale: During the facility inspection, no apparent spills or 
discharges were noted. In addition, PCE has not been used as part of the dry Heatiin  ̂process. 
Based on an evaluation of the above conditions, the facility is not recommended for placement 
into CERCLIS. v »«««« 

436 pcb horizon technology. inc. froad 362; km 1 m 

4.26.1 Latitude/Longitude (decimal degrees!: +18.088815460 / -67.037592858 
436.2 Site Description: The PCB Horizons, be. fecility (PCB) i* located on toe north side of 
Road #362 in a commercial/industrial area of San German. The property is owned by PRIDCO 
who leases the facility to PCB. The fecility is currently inactive and is currently in the process of 
being disassembled and decommissioned. The fecility currently has no power; toe building is 
currently being gutted at toe request of PRIDCO. According to the on-site contact, previmis 
occupants of toe fecility included Digital Equipment Corporation (1968-1993), Circo Caribe 
Corp. (1993-1997), and Via Systems de PR, Inc. (1997-2003). Operations conducted at toe 
facility by all of these companies included the manufacture of printed circuit boards. 

EPA RCRA files indicate that previous investigations conducted at toe facility include a RCRA 
Facility Assessment and RCRA Facility Investigation. These investigations identified toe 
presence of contaminated soil and groundwater under toe site. Contaminants included 
chlorinated etoenes and petroleum hydrocarbons. Under EPA oversight, Digital proceeded to 
remedy toe soil and groundwater contamination as a voluntary Interim Measure following 
requirements of toe RCRA Corrective Action process. The fecility is currently operating a 
groundwater remediation system, where extraction wells pump contaminated groundwater for 
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treatment prior to discharge under a PRASA permit. Approximately 80,000 galtons of 
groundwater per day are pumped for treatment The system is operated by Hewlett 

Packard (formerly Compaq Corporation; formerly Digital Equipment Corp.). The system is 
currently in operation. 

A review of background filles indicates that the site appears in CERCLIS (EPA ID No. 
PRR991291857) under die name "Digital Equipment Corporation." A Site Inspection was 
conducted at the facility in 1989. 

During the facility inspection, three aboveground storage tanks (ASTs) were observed. Two 
ASTs contained water (one for fire suppression and one to hold well water). The third AST was 
a 9,000-gallon tank used to store copper solution from the plating process. This tank was 
surrounded by a concrete berm which contained any potential spills. Water (2-3 feet) was 
observed in the bottom of the bermed area. Car batteries were observed to be stored a concrete 
surface with no containment A hazardous waste drum storage facility was also observed. This 
area included a concrete floor, 3-foot-high concrete walls, and a roof. Hundreds of drums were 
stored in this area. Ponded water, believed to be the result of a leaking roof was observed the 
hazardous waste drum storage area. Monitoring wells are located throughout the facility. 

4/26-3 Site Determination/Rationale; During the facility inspection, no apparent skills or 
discharges were observed. Background files indicated that the site is already listed m CERCLIS. 
In addition, contaminated soil and groundwater at the site are being remedied under a voluntary 
Interim Measure following the requirements under the RCRA Corrective Action process. Based 
on an evaluation of the above conditions, the site is not recommended for placement into 
CERCLIS. 

4.27 PArF. ANAL YTICAL. INr. (V\ Retire Industrial Park: Calle B) 
Z Vn owi j. freest: +18.075521456 / -67 026877185 

* , sn* iwrintkm: Pace Analytical, Inc. (Pace) is an analytical laboratory located within 
the PRIDCO-owned Retire Industrial Park. The facility is bordered to the east and south by a 
Caribe GE facility, to the north by Calle B, and to the west by Calle C. TTie building hasJreen 
used as an analytical laboratory since 1969. Companies operating witinn the building included 
Omni Research (1969-1989) and Caribbean Bio-Labs, Inc. (1989-2003). Pace has operated 
within the building since December 2003. Pace currently receives soil and aqueous samples 
from environmental clients for analysis. They also receive samples from 
Pace is currently registered under RCRA as a small-quantity generator. Paw stated that the most 
common solvents used in their process are methylene chloride and chloroform. Sample wastes 
are routinely tested and if deemed hazardous, they are stored in a hazardous waste storage area 
located outside the western side of the building. Wastes are subsequently removed by a licensed 
waste-removal vendor. The hazardous waste storage area was noted to consist of a 
surface with block walls and a roof. Access to the hazardous waste storage area is secured by a 
locked gate Pace personnel stated that there have been no spills or discharges from die facility 
since they began operations in 2003. The facility currently employs 38 people. No monitoring 
wells or septic tanks/fields exist at the facility. 

Background files indicate that two RCRA compliance inspections were conducted at the facility. 

20 



DCN: SAT2.20113.023.249 
SEPTEMBER 2006 

In 1983, Omni Research, Inc. was cited for minor violations associated with generated remainder 
latex. In 1993, Caribbean Bio-Labs, Inc. was cited for failure to label containers located in foe 
hazardous waste storage area. 

4.27.3 Site Determination/Rationale: During foe facility inspection, the hazardous waste 
storage area was noted to be in good condition. No apparent spills or discharges were noted at 
the facility. Based on an evaluation of the above conditions, the site is not recommended for 
placement into CERCLIS. 

4.28 PACHECO DRY CLEANERS fCalle Luna #691 
4.28.1 Latitude/Longitude (decimal degrees): +18.084296179 / -67.057019233 
4.28.2 Site Description: Pacheco Dry Cleaners (Pacheco) is located on foe north side ofCalle 
Luna. Pacheco has operated at this location as a dry cleaner since 2004. The owner of foe 
property is Armondo Pacheco. Prior to 2004, the building was reportedly used as housing for 
college students. Pacheco currently provides diy cleaning and laundry services to its customers. 
Since beginning operations, Pacheco has utilized one dry cleaning machine. The facility utilizes 
mineral spirits as part of the dry cleaning process. Pacheco uses approximately 3 drums of 
mineral spirits per year. PCE has never been used as part of foe dry cleaning process. Filters are 
changed twice per year with used filters being disposed of at a local recycling center. Pacheco 
was unable to provide documentation for foe disposal of the filters. During the facility 
inspection, a drum of mineral spirits (mineral spirits #66) was observed to be stored on the floor 
inside foe building adjacent to foe dry cleaning unit. The drum Was noted to be in good condition 
with no apparent spills. During the inspection of foe exterior of foe facility, a drainage Swale was 
noted . This swale was observed to be flowing west along foe northern property boundary, than 
south along and western property boundary and under Luna Street Rinse water was observed to 
be flowing from foe rear of foe building and into foe swale. Further inspection indicated that foe 
liquid contained soapy water from Pacheco's washing machines. There are no monitoring wells 
or septic tanks/fields on foe site property. 

4-28.3 Site Determination/Rationale: With foe exception of foe rinse water from the facility's 
washing machines, no apparent spills or discharges of hazardous materials associated with foe 
dry cleaning process were noted. In addition, PCE has not been used as part of the dry cleaning 
process. Based on an evaluation of the above conditions, the facility is not recommended for 
placement into CERCLIS. 

4.29 PENCHI FUNERAL HOME fEI Colon Streeft 
4.29.1 Latitude/Longitude (decimal degrees): +18.081767993 / -67.047084423 
4.29.2 Site Description: The Penchi Funeral Home is located on El Colon Street at the 
intersection of Luna Street. The facility is owned by the Penchi family and has been operated as 
a funeral home since 1970. Prior to 1970, the building was operated as a pasta manufacturing 
and processing facility. Solvents used as part of foe embalming process include methanol and 
formaldehyde. 

4.29.3 Site Determination/Rationale: No hazardous wastes are currently generated as part of 
the embalming process. No apparent spills or discharges were observed during foe facility 
inspection. Based on an evaluation of foe above conditions, the site is not recommended for 
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placement into CERCLIS. 

4,10 PF.P BQVS MANNY MOE & JACK fRnad 122: Km 1.1) 
4-10.1 Latitiide/Longltnde (decimal degrees!: +18.087876087/ -67.031204980 
410 2 Site Descrintion: The Pep Boys Manny Moe and Jack facility is located on Route 122 
just south of the San German Shopping Center. The facility consists of one building which has 
two functional areas, including a retail area and an area where light mechanical operations take 
place The building was constructed in approximately 1995 and has only been occupied by Pep 
Boys." The site is completely paved. Pep Boys filed an Acknowledgement of Notification of 
Hazardous Waste Activity with EPA in 1995, as a small-quantity generator of D001, D008, and 
D016 wastes Wastes generated include waste water/coolant, used oils, and filters. All wastes 
generated are stored inside the building. The facility has no floor drains. To the rear (i.e., south) 
of the building is an area where used tires are staged for recycling. Tires are contained by a 
cement block enclosure with a roof and one open end, which is fenced with a locked gate. There 
are no monitoring wells on the site. 
4 30-3 Site Pe^fminatinii/Ratlonale: During the facility inspection, all storage areas were 
observed to be in good condition with no apparent spills or discharges. Based on an evaluation 
of the above conditions, the site is not recommended for placement into CERCLIS. 

4,31 PR ARMY NATIONAL GUARD /Road 360 Tnt. Road 3621 
4.11.1 LatituHe/Longitud* (4primal degrees): +18.088509552 / -67.039055937 
4 31 2 Site TWrintion: The PR Army National Guard facility is located on Road 360 at its 
intersection with Road 362 in San German. The facility has been occupied by the PR National 
Guard since the 1970s; facility personnel did not have any knowledge of previous occupants or 
uses of the property. EPA RCRA files indicate that in 1993 the facility was registered under 
RCRA as a small-quantity generator. Wastes generated were classified as D001 (i.e., ignitable) 
waste According to on-site personnel, no wastes are generated or stored at the facility. The only 
chemicals include household cleaners as well as paints, isopropanol degreasers, and gun cleaners. 
All of these products were store in stored in cabinets. 

4 31 3 Site ppfprmhiatinn/Ratfonale: During the facility inspection, the facility was noted to be 
in good condition with no apparent spills or discharges. Access to the facility was noted to be 
seared by a fence with a locked gate. Based on an evaluation of the above conditions, the site is 
not recommended for placement into CERCLIS. 

4.32 RAMOS ALUMINUM WORKS (Road 360: Km 0.8) 
4-32.1 LatituHe/Lnngitudp (Hocimal degrees!: +18.087401178/-67.039952925 
4 32-2 Site Description: The Ramos Aluminum Works (Ramos) facility mvolved in the 
assembly of metal doors, sash frames, and moldings. The property is owned by PRIDCO. Ramos 
Aluminum has occupied the facility for approximately six years (i-e.̂ smce 2000). According to 
Ramos personnel, the facility was previously used as a lumberyard. The assembly process is dry 
with no wastes being generated. Scrap aluminum from the assembly process is J™ 
completed assemblies are painted off site. In the northern portion of the parking lot is a small 
automobile repair shop (Taller Ojeda). Operations consist of light mechanical °Perarions (i.e 
oil changes). The facility has a permit for waste oil recycling. Waste oil is stored m an 
aboveground storage tank. No staining or evidence of spills was observed m this area. 
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4.32.3 Site Determination/Rationale; Both the Ramos and Taller Ojeda facilities were noted to 
be in good condition with good housekeeping. Based on an evaluation of the above conditions, 
the site is not recommended for placement into CERCLIS. 

4.33 SAN GERMAN AUTO CARE fCalle Luna #18* 
4.33.1 Latitude/Longitude (decimal degrees'!: +18.081856062 /-67.048401821 
4.33.2 Site Description; The San German Auto Care facility is located on the south side of Luna 
Street in the rear portion of the property; behind the Olympic Cleaners and Laundromat. The 
facility currently performs light mechanical repairs and maintenance of automobiles. Activities 
include wheel balancing/alignment and oil changes, The current operator has been on the 
property for approximately 10 years. Prior to San German Auto Care, the facility was operated 
by Wheel Alignment Pagan, who operated a similar business to San German Auto Care. Prior to 
that, a metal fabrication operation was reportedly conducted on site, where metal flames were 
fabricated for heavy-duty trucks. According to the current site operator, the commercial 
activities have been conducted on die property for approximately 40 to 50 years. 

The facility currently consists of a garage, which has three concrete walls with a corrugated metal 
roof. The northern side of the garage is open, with no walk. During the facility inspection, 
automobile parts were noted to be stored on the concrete surface throughout the facility's 
exterior. A 50-gallon waste oil storage tank was also noted on the northwest coma- of the 
garage. A small oil stain was noted adjacent to this tank. No monitoring wells or septic 
tanks/fields exist at the facility. 

4.33.3 Site Determination/Rationale: During the facility inspection, no spills or discharges 
were noted, with the exception of the small oil stain adjacent to die 50-gallon waste tank This is 
common for light mechanical facilities and waste oil is subject to CERCLA's petroleum 
exclusion. Based on an evaluation of the above conditions, the facility is not recommended for 
placement into CERCLIS. 

4.34 SAN GERMAN S.T.P. fRoad 360; Km 1.41 
4.34.1 Latitude/Longitude (decimal degrees!: +18.092362160 / -67.037946682 
4.342 Site Description: The San German S.T.P. facility is a sewage treatment plant located on 
Road 360 at its intersection with Road 362 in San German. The facility is owned by PRASA. 
The facility cumaitiy consists of two sewage treatment plants. PRASA is in the process of 
constructing a replacement sewage treatment plant. EPA RCRA files indicate that in 1980, the 
facility was registered Undo- RCRA as a generator. The hazardous waste notification form did 
not specify the type of generator or the type of waste generated. According to on-site personnel 
no hazardous wastes are generated or stored at the facility. The only raw material consists of 
chlorine. Non-hazardous sludge from the facility is shipped to die Yauco Landfill. 

4-34.3 Site Determination/Rationale: During the facility inspection, a storage area was 
observed where replacement equipment, including valves and transformers, were stored outside. 
The transformers were non-PCB containing. Several drams were also noted in this area! 
According to on-site personnel, these drams contained a diesel fuel/water mixture. Overall, the 
facility was noted to be clean and well-maintained with no apparent spills or discharges. Based 
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on an evaluation of the above conditions, the site is not recommended for placement into 
CERCLIS. 

4.35 TEXACO S/S #651 I "na Km 33.6) 
4 35-1.1 .fltitnde/Longitude (decimal degrees): +18.077674101 / -67.027791413 
4.35.2 Site Description; The Texaco S/S #651 facility is located on Calle Luna, Km. 33.6 and is 
currently used for gasoline distribution and light mechanical (i.e., oil changes) purposes. The 
facility is also used as a car wash. The facility is currently owned by Texaco and operated by Mr. 
Julio Ortiz. Mr. Ortiz stated that he will purchase the property from Texaco in the near future. 
Background information indicates that the facility has two active gasoline tanks with capacities 
of 10,000 gallons and 12,000 gallons. Two 8,000-gallon gasoline tanks are listed as 
"permanently out-of-use." Monitoring wells were observed on the property in the area of the 
gasoline USTs. Mr. Ortiz stated that soil and groundwater samples were collected in association 
with the removal of USTs and that the results of these activities could be obtained from Texaco. 
A drainage swale was noted in the rear of the facility. This drainage swale extended west along 
the southern property boundary and then north along the western property boundary. The swale 
continued north under Luna Street towards the Rio Guanajibo. The Retire Industrial Park was 
observed on the south side of this drainage swale. 

4 35.3 Site atinn/Rationale: During the facility inspection, no apparent spills or 
discharges were noted in the light mechanical or waste oil storage area. Runoff from the car 
wash area was noted to be flowing to the drainage swale. The disposal of waste oil ̂  regulated 
under the facility's RCRA generator permit. The facility's USTs are regulated under PREQ s 
UST Program. In addition, there is a possibility that hazardous substances potentially released at 
the site fall under CERCLA's petroleum exclusion. Based on an evaluation of the above 
conditions, the site is not recommended for placement into CERCLIS. 

4.36 TEXACO S/S FFRAIN SAMBOLIN #638 (Calle Luna #8) 
4 -36.1 Latitude/Longitude (decimal degreesi: +18.082461724 / -67.050544540 . 
4 36 2 Site Description: The Texaco S/S Efrain Sambolin #638 facility is located on CalleLuna 
#8 and is currently used for gasoline distribution. The facility is currently owned by Efrain 
Sambolin and was previously owned by his father (also named Efrain Sambolin). According to 
the current owner, oil changes were conducted at the facility more than 40 years ago; however, 
this practice has not taken place on site since that time. The facility is also used as a car wash. 
Background information indicates that the facility has two active gasoline tanks with capacities 
of 10000 gallons and 12,000 gallons. One 8,000-gallon gasoline tank is listed as ^permanently 
out-of-use." Monitoring wells (approximately 14) were observed on die property in Mntf 
the gasoline USTs. To the rear of the building, a drum was observed. This (hum was filled with 
water. Air monitoring instruments did not detect readings above backj^imd from this drum. A 
line of trees extends along the north border of the facility. To the north of this tree line, a small 
stream extends along the northern border of the facility, this stream appears to flow to the east. 

4 36 3 Site Determination/Rationale: During the facility inspection, noaPP^^iUsor 
discharges were noted. In addition, the facility's USTs are regulated under PREQB s UST 
Program. Furthermore, there is a possibility that hazardous substances potentially released at the 
site fall under CERCLA's petroleum exclusion. Based on an evaluation of the above conditions, 
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the site is not recommended for placement into CERCLIS. 

4.37 TEXACO S/S MAZIE GARCES #613 (Calle Luna #123V 
437.1 Latitude/Longitude (decimal degrees): +18.081075640 / -67.039765413 
4.37.2 Site Description; The Texaco Mazie Garces #613 facility is located on Calle Luna #123 
and is currently used for gasoline distribution. The facility is currently owned by Mazie Garces, 
who has owned the property since 1973. The property has been used as a gas station for 74 
years. PREQB files indicate that the facility has two active gasoline tanks with capacities of 
10,000 gallons and 8,000 gallons. Two monitoring wells were observed on the property in the 
area of the gasoline USTs. The owner indicated that these wells are sampled monthly by a 
contractor of Texaco. 
4.37.3 Site Determination/Rationale: During the facility inspection, no apparent spills or 
discharges were noted at the facility. The facility's USTs are regulated under PREQB's UST 
Program. In addition, there is a possibility that hazardous substances potentially released at the 
site fall under CERCLA's petroleum exclusion. Based on an evaluation of the above conditions, 
the site is not recommended for placement into CERCLIS. 

4.38 TiPOGRAFIA EL AGUILA (#63 Dr. Santiago Veve Avenue) 
4.38.1 Latitude/Longitude (decimal degrees!: +18.081635429 / -67.037933589 
4.38.2 Site Description: The Tipografia el Aguila facility is located on Dr. Santiago Veve 
Avenue in a commercial area of San German. Current operations at this facility include the 
production of small print items, including notebooks, receipts, and invitations. Process materials 
on site include various inks and solvents. According to facility personnel, the facility previously 
received one. notice of violation from the Occupational Safety and Health Agency (OSHA) for 
failure to provide material safety data sheet training to employees. On-site personnel stated that 
there have been no fires, spills, or accidents at the facility. 

4.38.3 Site Determination/Rationale? During the on-site inspection, the facility Was noted to 
consist of a counter area, an office, and a print shop. All materials associated with on-site 
operations were noted to be stored inside with no apparent spills or discharges; no materials are 
stored outside. A review of the facility's material safety data sheets did not indicate that the 
facility uses or stores chlorinated solvents. Based on an evaluation of the above conditions, Ihe 
site is not recommended for placement into CERCLIS. 

4.39 TOTAL PETROLEUM #1116 (Road #2: Km 174.31 
4-39.1 Latitude/Longitude (decimal degrees): +18.093654628 / -67,032197158 
4-39.2 Site Description: The Total Petroleum #1116 facility is located on the north side of Road 
#2 m San German. According to the attendant, the property is owned by Mr. Enid Velez. The 
facility is only used for gasoline distribution; no mechanical operations currently take plaee at die 
facility. A convenience store is also located on toe facility. At some time in the past, toe facility 
was known as "Big John Gas Station." PREQB Files indicate that the facility has two active 
12,000-gallon gasoline tanks and one 8,000-gallon diesel fuel tank. 

4393 Site Determination/Rationale: During toe facility inspection, no apparent spills or 
discharges were noted. The facility's USTs are regulated under PREQB's UST Program, hi 
addition, there is a possibility that hazardous substances potentially released at the site fall under 

25 



DCN: SAT2.20113.023.249 
SEPTEMBER 20Q6 

CERCLA's petroleum exclusion. Based on an evaluation of the above conditions, the site is not 
recommended for placement into CERCLIS. 

4.4ft TROPirAf, FRUIT PRODUCTS CO.. INC. (Rnad #102: Km 37.41 
4.40.1 Latitude/Longitude (decimal degrees): +18.077005503 / -67.990503339 
d 4ft 2 Site Description: Tropical Fruit Products Co., Inc. is a former canned fruit and vegetable 
facility located on Road #102 (Km 37.4) in San German. The property is owned by PRIDCO. 
The facility appears to be abandoned and includes a house and three large buildings. The 
buildings are several stories in size. To the south of the buildings are fields that appear to be a 
mango orchard. During the facility inspection, several junked vehicles and miscellaneous debris 
were observed throughout the property. Several drums of unknown contents were observed to be 
stored on the surface immediately south of the northern-most manufacturing building. A 
dilapidated trailer was observed along a dirt access road leading to the orchard. This trailer 
appeared to contain dozens of 5-gallon buckets, believed to contain hydraulic oil. A possible pit 
was also observed along the access road, which is located to the east of the manufacturing 
buildings. 

4.4ft 3 Site Pptprminatinn/Rationale: Based on the observations made on the property during 
the facility inspection, this facility is recommended for further assessment and entry into 
CERCLIS. Based on the presence of several abandoned waste sources on site which may contain 
hazardous materials, a removal assessment, conducted under the EPA Removal Program, may be 
warranted to assess the potential storage of hazardous materials oft the property. 

4.41 victory midway gas station (road #2: km 177.2) 

4.41.1 latitude/longitude (decimal degrees'!: +18.079343207 / -67.009466611 
4.41.2 Site description: The Victory Midway Gas Station facility is located on the northernside 
of Road #2 and is currently used for gasoline distribution. The property is currently owned y 
Ms Annette Fuster. The facility was previously operated by Esso Standard Oil Co. (Esso). The 
facility was subsequently operated by Midway, then the name was changed to Victory Midway. 
During Esso's occupation of the property, it is believed that light mechanical activities took place 
at the facility. EPA RCRA files indicate that in 1996, Esso filed under RCRA as a small-
quantity generator. Wastes previously generated by Esso are believed to haw beera ™ 
PREOB files indicate that the facility has two active 10,000-gallon gasoline tanks. Three 6,000-
gallon gasoline tanks and one 500-gallon used oil tank are listed in preqb's database as 
"permanently out-of-use." During the facility inspection, diesel fuel pumps were also noted on 
the property, indicating that there are USTs containing diesel fuel. Monitoring wells were 
observed on the property in the area of the USTs. 

4 413 Site Pete™; nation/Rationale: During the facility inspection, no apparent spills or 
discharges were noted. The facility does not currently generate any wastes. In addition, the 
facility's USTs are regulated under PREQB's UST Program. Furthermore, there is a possibility 
that hazardous substances potentially released at the site fall under CERCLA s petroleum 
exclusion. Based on an evaluation of the above conditions, the site is not recommended for 
placement into CERCLIS. 
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4.42 WALGREENS #167 /Calle Luna Int. Carro Street) 
4.42.1 Latitude/Longitude (decimal degrees): +1K nRi6i7ino / .AT 

4.42.2 Site Description: Walgreens #167 is a retail store located on Calle Luna at the 
intersection of Carro Street in San German. According to facility personnel, Walgreens has 
occupied the building for approximately 13 years {i.e., since 1993). Prior to Walgreens, the 
building was reportedly used as a disco. The only waste generated is silver from the film 
development process. A silver recovery unit is used as part of the process. The recovery unit 
includes a filter cartridge; silver waste is contained within this filter. When filter cartridges are 
full, they are removed by a licensed waste-removal vendor. A review of EPA RCRA files 
indicates that the facility is registered as a small-quantity generator of D011 wastes. In addition, 
the Walgreens photographic laboratory has a pre-treatment permit (Permit No. AVA-E-03-315-' 
016) with PRASA. The facility is permitted to discharge 5 gallons per day to PRASA. The 
facility is required to collect periodic samples for analysis. The maximum permit requirement 
for silver is 0.2 milligrams per liter (mg/L) in 24 hours. 

4.42.3 Site Determination/Rationale: During the facility inspection, the silver recovery unit was 
observed to be in good condition and stored inside the building. The inside and outside areas of 
the facility ware observed to be in good condition with no apparent spills or discharges. A 
review of on-site documentation indicated that no chlorinated solvents are stored at the facility. 
Based on an evaluation of the above conditions, the site is not recommended for placement into 
CERCLIS. 

4.43 WALGREENS #670 (Baxter Avenue #101 
4.43.1 Latitude/Longitude (decimal defr»i*|; +18.087995403 / -67.029743218 
4.43.2 Site Description: Walgreens #670 is a retail store located on Baxter Avenue in San 
German. The only waste generated is silver from the film development process. A silver 
recovery unit is used as part of the process. The recovery unit includes a filter cartridge; silver 
waste is contained within this filter. When filter cartridges are foil, they are removed by a 
licensed waste-removal vendor; filters are disposed of approximately every six months. 
4.43.3 Site Determination/Rationale; During the facility inspection, the silver recovery unit was 
observed to be m good condition and stored inside the northwestern comer of the building. The 
made and outside areas of the facility were observed to be in good condition with no apparent 
spills or discharges. A review of on-site documentation indicates that no chlorinated solvents are 
stored at the facility. Based on an evaluation of the above conditions, the site is not 
recommended for placement into CERCLIS. 

4.44 WALLACE INTERNATIONAL DE P R.. INC (Reflro I-fa.rei.l P,,l,. r.lt. 
4.44.1 Latitude/Longitude (decimal degrees): +18.077472811 -67.029096807 
4.44 2 Site Peseriptio,); The Wallace International (Wallace) facility consists of two buildings 
located on Calle B within the Retire Industrial Park. The facility is owned by PRIDCO Current 
operations at the facility include the casting and finishing of table flatware. Operations have 
taken place at the current facility since 1973. Wallace also operated in the Retire Industrial Park 
under the name of International Silver de PR, Inc. According to on-site personnel, the facility 
w^pnnnously used for the manufacture of sofiballs. Seventy employees currently wotk at the 
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According to facility personnel, storm water is discharged under a NPDES Multi-Sector Permit 
with EPA The facility is also permitted with PREQB for air emissions associated with the 
facility's generator, oxidation baths, and evaporators. Facility personnel indicated that anon-site 
well exists on the facility; however, the well has not been used for years. Thae are no 
monitoring wells, or septic tanks/fields on the facility. PREQB files indicate that the facility has 
two USTs listed "permanently out-of-use." One tank contained diesel fuel; the database does not 
indicate the contents of the other tank. 

During its operational history, the facility generated spent solvents including PCE  ̂ TOE, md 
1 1 1-TCA Other wastes include spent corrosive liquids, which include nitric and sulfuric acids. 
Disposal of wastes are regulated under Wallace's RCRA small-quantity generator permU (EPA 
ID No PRD090405648). Durinjg the facility inspection, the acid storage area was noted to be 
inside the facility. This area was noted to be in good condition with secondary containment 

Waste solvents and oils are stored outside in the rear of the facility building.p *e 
inspection of the waste storage area in the rear exterior of the facility, drums of TCE and waste 
oilwere observed to be stored on asphalt with no secondary containment. The asphalt was noted 
to be in poor condition, with cracks and several areas of exposed soil. Several drums wm^rusted 
with one was noted to be bulging. Broken fluorescent bulbs were noted in an area behind a 
concrete retaining wall. A half-buried drum and an oil spill (with absorbent spread1 over_lQ were 
also noted in this area. Poor housekeeping was noted throughout the rear exterior of the facility 

4 44 * Site /Rationale: Based on the previous and cu^tuseofchlorinated 
solvents at the facility, the poor condition of the storage areas located outside the facility building 
noted during the facility inspection, and the site's proximity to the Retire well, whl  ̂was 
recently closed due to VOC contamination, the Wallace International facility is recommended for 
further assessment under CERCLA. 
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5.0 SUMMARY / RECOMMENDATIONS 

Based on available background information and the facility inspections conducted in the San 
German Study Area, the following facilities are identified as areas of concern where further 
action under CERCLA is recommended: 

Abandoned Gulf Station 
Acorn Cleaners 
Baytex International 
CCL Insertco de PR 
Garaje Rodriguez 
Tropical Fruit Products, Inc. 
Wallace International de P.R., Inc. 

It is recommended that each of these sites (with the exception of Tropical Fruit Products Inc) be 
mitigated to determine the likelihood of each of these facilities being possible STo fe 
VOC groundwater contamination of public potable supplies. Recommended field activities 
badkmvt »il ^mples and ground^aS smnpl« 
d f®8 <le:;upgradlent), on-site (i.e., in the vicinity of possible waste sources), and 
downgradient areas with respect to each facility. 

Based on the presence of several abandoned waste sources at the Tropical Fruit Products. Inc 
site that might contain hazardous materials, a removal assessment under the EPA Removal 
Pmgram may be warranted to assess the potential stoiuge of hazardous materials^die prop^f 

It should be noted that additional areas of concern may exist within the Retiro Industrial Park, as 
SAT 2 was not able to perform facility inspections of all buildings within the park. Many of 
diese buildings were occupied as early as the 1950s, and informal regarding SeoS  ̂
and waste disposal methods are not available in background files. Figure 3 (Appendix F) 
presents a map presenting the historical occupants of buildings within the Retiro Industrial Park. 
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I 1ST OF APPENDICES 

APPENDIX A: 

APPENDIX B: 

APPENDIX C: 

APPENDIX D: 

APPENDDC E: 

APPENDIX F: 

San German, Groundwater Wells Contaminated with Chlorinated Organic 
Solvents (Figure 1) 

San German Area, Groundwater Well and Industrial Site Locations (Figure 

2) 

Pre-CERCLIS Screening Assessment Checklist/Decision Forms 

Summary Table of Analytical Results - 20 June 2006 Sampling Event 

Site Reconnaissance, Photograph Log: Week of 17 July 2006 

Retiro Industrial Park - Historical Occupants (Figure 3) 
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um,rf^^wcfA^feWe«to,tem b̂X"f1Zo '**>• 
(figs. 1 and 6), the Lower Aquifer is fragmented and 

r of the 

_ _u , -he grading to the less ,T "T ̂  mm2,000 to Depth to water in the 
permeable members of die Cibao Formation ami the San tf ~CT £)mfer near ̂  industrial parks range from about 9 to 

Sebastian Formation. II8ft bb in San Juan to about 6 ft bis in Carolina. Depth to water 

In southwest Puerto Rico, die fissured aquifers are in the 

Aguadilia jo Cainuy is generally less than 10 ft above metmsea 
^^^mO(Renken and G6mez-G6mez, 1994) (ftp. 3m 5) 

of 100 to 400 ft below land surface (bis). Emit of Aredbo, the 

potentrometne surface in the Upper Aquifer is generally ran 

prii^feg 'state"81 t^may bave been as much as 20 ft amsl 

^1%° (Gdinez-Gdmez and Torres-Sî  ̂ 8?^  ̂
2001Xfigs.6 and 7). The depth to water in the Upper Aquifer 

rages from 400 ft bis near Quebradillas to about 40 ft Ms near 
Arecibo (figs. 4 mid 6), 

The transmissivity of the Upper Aquifer in northwest 

PuertoRmo varies substantially. Along the north to south extent 

offte aquifer, the highest transmissivities are found where the 

freshwater lens is thickest This exists where streams and 

wetlands are more distant from the Upper Aquifer recharge 

of transmissivity within these areas range 

(Olcott, 1997). Along any north-to-south transec^dre ^ 

transmissivity approaches zero near inland areas where the 

Upper Aquifer pinches-out against the upper member of the 

Obao Formation or volcaniclastic rocks; the transmissivity is 

to than 10,000 ft2/d along the coast, where the freshwater tens 

but does not exceed 3,000 ft2/d (F. G&^S^U S^8*8>' 
Geological Survey, written commaa. 2001). Outside this 

ft 1 (Olcott, 1997). Transmissivity estimates for the fissured 

aquifers in southwest Puerto Rico are unavailable, because few 
wells tap there units exclusively. 

The Upper Aquifer is absent in some parts of San Juan, and 

ere present, it is very thin and ground-water yields are small 

flRodrfguez-Maitinez, 1995). In the Lofza area, the Upper 

Aquifer is about 750 ft thick (Rodrfguez-Maitfnez, 1995) 

in'tiiecrf"? f?>' H0W,e.Ver*the freshwater portion of the aquifer 
in the coastal zones of San Juan and Lofzais less than 30 ft thick 

in the Upper Aquifer in Lofza is about 3 ft bis. 

The intergrannlar aquifers are present in the alluvial 

deposits that fill bedrock valleys in the interior and coastal areas 

of Puerto Rico. Intergranular aquifers of eastern, southern, 

western, interior, and island municipros of Puerto Rico have 

distinct hydrogeologic properties, and therefore are 
separately. 

Eastern Puerto Rico 

• —~ —- .uu Taut/a are located in 
IH®° within the municipiosof Fajanto, Ceiba, 

14). Tfetim^mof dm alluvial depositsnear the industrial 

panes ranges from approximately 170 ft in Fajardo (industrial 

park and number. IP-099), 100 ft in Humacao, and about 180 ft 
in Maunabo (figs. 12 through 14). 

Tfepotentiometric surface of the alluvial aquifers near the 

mdustoal Pa*, in rhe Fajanto to Humacao area ranges from 20 

foSreXldd88" ^roUgh I4) The P°tentionietric surface 

water flow is towards the streams (Adolphson and otoeisji977* 
198?: ̂  Perez-Blair'1997>- the depth to water near' 

the industnal parks in the alluvial aquifer ranges from 

approximately 12 ft bis in Fajardo to 22 ft bis in Humacao. 

Transmissivity estimates for the alluvial aquifers ranee 

from ap^xinratelyi 00 to 2^00 ft2/d in Fajardo (PerezBlair, 

1997X from about 500 to 2,000 ft2/d in Humacao and Naguabo 

^T,'°00tO7'000in Yabucoa d^nken and 

about f-OOO to 8,000 ft2/d in Maunabo 
W=Woo and ottm, 1977,. A ft™ 

Specificcapacity data from the PRASA Cabada wed (fie. 14) 

near an industrial park in Maunabo is 8,500 f^/d, which is 
consistent with previous estimates. 

Western Puerto Rico 

PuJ^dUStrial ff* ***in ai,UVial va,teys in western 
„ ° Rlco aremthe mumcipios of Afiasco, Mayagiiez 

San Germin' ^ Sabana Grande (figs. 17,19, 
and 20). The potentrometne surface in the Rfo Guanajibo 

© 



Hydrogeologic Characteristics 

Valley near Hormigueros and San German is about 7 and 40 ft 

amsi, respectively (Col6n-Dieppa and Quifiones-Mirquez, 

1985) The potentiometric surface in the Rfo de Afiasco Valley 

near Masco is about 15 ft amsi (Diaz and Jordan, 1987). The 

depth to water near the municipal industnal parks is reported to 

be about 5 ft bis in Mayagttez and about 25 ft bis in San Germfin. 

According to the Puerto Rico Aqueduct and Sewer Authority 

deposits nearIP-198 in Sabana Grande is reported to be as much 

as 105 ft A transmissivity of 2,800 fr/d was estimated from 

specific capacity data from PRASA Guanajibo well (fig. 20) in 

Sabana Grande. 

Southern Puerto Rico 
The South Coastal Plain Alluvial Aquifer (SCTAA), 

which underlies the municipios from Ponce to Patillas (figs. 22 

through 26), includes six alluvial fans that form a continuous 

alluvial plain (Renken and Gdmez. 1994). The potensometric 

surface near the industrial parks is less than 10 ft amsi from 

Santa Isabel to Arroyo, and is about 50 ft amsi in Patillas. The 

depth to the water table in the alluvial aquifer at theseindustnal 

parks from Patillas to Santa Isabel range from 9 to 39 ft bis. 

Aquifer transmissivities in the SCPAA ̂  ̂  Miretrial 

parks are estimated to be 5,000 ft^/din Santa Isabel, ftom5,000 

to 30,000 f?ld in Salinas, and from less than 500 to 5,000 fir/a 

in Guayama (Quifiones-Aponte and others, 1997). In Arroyo 

and Patillas, the estimated transmissivities in the alluvial 

aquifer range from less than 2,000 to 25,(W0 ft Id. 

The freshwater lens in these aquifers is thickest near Santa 

Isabel, where the thickness is approximately400 ft (Renken and 

others, 2002). Near tire industrial parks in Salinas, the 

The thickness of the alluvial deposits near the industrial areas in 

Caguas ranges from about 45 to 90 ft (Puig ami Rodriguez, 

1990). In the Caguas area, the alluvial aquifer is in contact with 

weathered volcanic bedrock, which nay serve as a source of 

additional ground water. The thickness of the alluvial deposits 

in the Gurabo and Juncos areas ranges from 50 to approximately 

100 ft (Puig and Rodriguez, 1990). Depth to water in the 

alluvial aquifer ranges from 18 to 36 ft bis near the industrial 

parks in Caguas, 14 to 39 ft bis near Gurabo and Juncos, and 

from 28 to 37 ft bis near the industrial areas in Cayey. 

The transmissivity of the aquifer near the industrial areas 

of C?£"as is estimated to be less than 500 fr/d (Puig and 

Rodriguez, 1990). Aquifer transmissivities in the alluvial 

aquifer near industrial parks located in die Gurabo and Juncos 

areas of the Caguas-Juncos valley were estimated to range from 

less than 500 to less than 1,000 fT/d (Puig and Rodriguez, 

1990). In the Cayey alluvial valley, the transmissivity estimates 

for the aquifer near IP-336 ranges from 1,000 to 5,000 fr/d. 

Island Municipios 
The principal alluvial valley in the offshore municipios is 

the Esperanza Valley in Isla de Vieques (fig. 33). Thickness of 

sedimentary deposits in the Esperanza Valley ranges from 0 to 

90 ft (Torres-Gonzalez, 1989). The elevation of the water table 

ranges from 10 to 100 ft amsi. Transmissivity estimates for the 

Ft-pgranrfl Valley ranges from 200 fr/d near the eastern 

boundary of the valley to 2,000 ft2/d at the west boundary 

(Torres-Gonzalez, 1989). 

Intergranular Unit Overlying Fissured Rock Unit 

i!_e to 260 ft (Renken and The intergranular units overlying fissured rock units are 

SSmIs and approximately 70 ft In Anoyo. Ttere units have distinaMrepologre propones. and 

Almost an principal streams in fl» Salinas to Pariflas area are therefore, are discussed separately. 
intermittent in the upper portions of the allu vial fans. This ts 

related to the high permeability of the deposits along the stream North Coast 

reaches which are composed of coarse gravel and boulders 

(quifiones-aponte and others, 1997). Alluvial deposits form the aquifers withm four vtdleys^ 

Interior Puerto Rico 
The principal alluvial valleys in interior Puerto Rico are 

the Caguas-Juncos valley and the Cayey valley (figs. 29 and 

31) The Caguas-Juncos valley includes part of the municipios 

of Caguas, Gurabo, and Juncos. The potentiometric surface m 

the Caguas-Juncos alluvial valley near the industnal par 

ranges from 160 to 200 ft amsi in the Caguas area and 140 to 

170 ft amsi in the Gurabo and Juncos areas (Puig and 

Rodriguez, 1990). The potentiometric surface indicates that the 

ground-water flow direction in the Caguas-Juncos valley is 

generally toward stream channels (Puig and Rodriguez, 1990). 

of ground water. These alluvial valleys were formed by tire Rfo 

Grande de Arecibo (fig. 6), Rfo Grande de Manatf (fig. 7), Rfo 

Cibuco (fig. 7), and Rfo de La Plata (fig. 9). The alluvial 

deposits overlie and are hydraulically connected to the 

Aymamdn and Aguada Limestones. Beneath the industrial 

parks in Arecibo. Barceloneta, Vega Baja, and Toa Baja me 

alluvial deposits that form the hydrogeologic units (figs. 6 

through 9). The thickness of the alluvial deposits near the 

industrial parks is approximately 100 ft in Arecibo (Quifiones-

Aponte, 1986a) and Barceloneta, approximately 45 ft m Vega 

Baja, and approximately 90 ft in Toa Baja (Troester, 1999). 
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The potentiometric surface in the Rfo Grande de Arecibo 
alluvial valley indicates that ground-water How is towards 

Aponte, 1986a) (figs. 6). la the Rfo Grande de Manatf alluvial 
valley near Barceloneta. the potentiometric surface indicates 
that ground-water flow is generally towards the Rfo Grande de 
Manatf (Gdmez-Gdmez, 1984). Depth to water near the 
industrial areas in the alluvial valleys located along the coastal 
plain from Arecibo to Toa Baja ranges from 5 ft bis to 13 ft bis 
(figs. 6 through 9). 

The transmissivity estimates for the freshwater section 
oftteaDuvial aquifer near the industrial parks are less than 
lOOTO^/d'" AreCib° ̂ Qu'fiones APonte. 1986), less than 

and Diaz, 1984), and from 10,000 to25,oiwft2*lnear1foal&ja 
(Ta>rres-Ganz£Iez and Dfaz, 1984). However, the transmissivity 
estimates for the limestone aquifers underlying the alluvium 
range from 10,000 to 100,000 ft2*! (Olcott, 1997). 

South Coast 

In the Ponce toJuana Dfaz area (fig. 22), the intergranular 
deposits me underlain by the Ponce Limestone near the coast 
and the Juana Diaz Formation in inland areas (Glover, 1971). 
The Juana Dfaz Formation consists primarily of low ' 

the Juana Dfaz Formation contains saline water that .fr 
suitable for human consumption (McClymonds, 1972), The 
thickness of the allu vial deposits in the Ptmee area ranges fiom 
approximately 30 to 100 ft near the northern edge of the 
areas. : in < 

197^° ̂  nCarthe industrial Parks Ponce (McClyiironds, 

Southwest Puerto Rico 

Industrial parks located within alluvial valleys overlying 
fissured rock are located at Lajas, Gufiniea, Yauco, Guayanilla, 
and Pefiueks in southwest Puerto Rico (figs. 19 through 21). 
Hl6 DOteOtlOmetric Stllfaiv in fh» r : r- . I 

i 

. i u n a c e  i n  m e  Lajas valley indicates t 
principal direction of the ground-water flow is fiom the 
foothills towards the center of the valley (Graves. 1991). In the 
alluvial valleys at Gudniea (McClymonds, 1967), Yauco 
(,̂ on®-APpnte. 1986b), Guayanilla (Crooks and others, 
1968), and Penuelas (Grossman and others, 1972) the 
potentiometric surface indicates a general ground-water flow 
direction from the upper to lower part of the valleys. The 
thickness of the alluvial deposits reported near the industrial 
parks is approximately 70 ft in Lajas (Graves, 1991), 110 ft in 
Gu4nica (McClymonds, 1967), 75 ft near the town of Yauco 
^urnones-Aponte, 1986b), 40 ft in Penuelas (Grossman and 
others, 1972), and less than 40 ft in Guayanilla (Crooks and 
.others, 1968). 

in puerto rico, 20(0 

The aquifer transmisivity estimates near the industrial 
parks in Lajas range from approximately 100 to 8,000 ft2/d 
(Graves, 1991), near Gu£nica approximately 5,000to 25,000 
fr/d (McClymonds, 1967), near Yauco approximately 5,000 to 
15,000 ft /d (Quifiones-Aponte, 1986b), near Guayanilla 
approximately 1,000 to 5,000 ft2*! (Crooks and others, 1968) 
and near Pefiuelas less than 500 ft2*! (Grossman and others, ' 

In southwest Puerto Rico, strearaflow infiltration is the 

aquifers (Crooks and others, 1968; QuManes-Apont<U986). 
Mean-annual precipitation in southwest Puerto Rico is low and 
aquifer recharge from precipitation is insignificant 

Resources 

water resources 
'.The 

Strata with li 

interior of Puerto Rico is 
and metamorphic rocks that form minor aquifers. Theserock 
units me highly faulted and folded (Olcott 1997) and are 
composed oftuffaeeus sihstone, breccia, andesittc to basaltic 
rocks, and minor limestone. The voicanielastic rocks store and 
transmit water through fractures and secondary openings in 
areas where precipitation is significant (Olcott, 1997). In the 

sustained by induced snrfaoe-water sewage from streanB  ̂
(Rodrfguez-Maitfnez and others, 2001). 

! constructed over voicanielastic, igneous, 
and metamorphic rocks are located primarily in the municipios 
of toe center of tire island from Las Piedras in the east to Rincdn 
m tire west (fig. 1). Transmissivity estimates from specifie-
15 to 60 ft2*!. Depths to 
range from 14 to 70 ft bis. 

Igneous intrusive (plutonic) rocks are present in the central 
and southeast portions of the island. Unless fractured, intmsive 
rocks are not a ground-water source (Olcott, 1997). Several 
industrial parks are constructed over plutonic rocks, principally 
m the municipios in east-central Puerto Rico (Las Piedras and 
San Lorenzo; fig. 31) mid near the center of the island (Qales 
and Jayuya; figs. 7 and 27). Depths to water range from 24fo43 
ft bis in industrial parks in Las Piedras and San Lorenzo. 
Transmissivity values of approximately 50 to 70 ft2*! were 
estimated from specific-capacity data for wells at or near 
industrial parks in Las Piedras and San Lorenzo. In an industrial 
park m Las Piedras, transmissivity values estimated from 
specific-capacity data for wells located near a creek ranged 
from 300 to 400 ft2/d. 
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2.3.2 guanaj1bo region 

By Thalia D. Veve 

2.3.2 Jk Location and Major Geographic 
Features 

The Guanajibo region, located on the west coast of 
Puerto Rico, covers an area of approximately 146 mi2 
The principal population centers in the Guanajibo region 
are Sap German, Horrnigueros, Cabo Rojo and 
Mayaguez (fig. 2.3.2.A-1). 

The Guanajibo region is characterized' by a broad 
alluvial valley (the Central Guanajibo valley) covering 
about 29 mi . This valley is bounded on all sides by 
hills, except to the northwest, where it is bounded by the 
Mona Passage. At the coast, the Guanajibo valley 
extends northward joining the Rfo Yaguez valley. A 
barrier of low-lying hills almost completely separates the 
Central Guanajibo Valley from the coast. These hills 
form a ridge called the Cordillera Sabana Alta that 
reaches its greatest elevation in the east. West of these 
hills, the shore features a fringe of beach and swampy 
terrain. A large coastal lagoon, Laguna Joyuda, 
dominates the west-central coast areas. 

The Central Guanajibo valley measures 18 miles in 
length along its east-west axis, with a width ranging from 
6 miles in the east to 12 miles in the west. The Central 
Guanajibo valley has an area of about 25 mi2. 
Elevations within the valley range from mean sea level 
at the coast to about 200 feet above mean sea level. 
Hills surrounding the valley reach maximum elevations 
of 1,968 feet above mean sea level in the Cordillera 
Central. 

The major river in the region is the Rfo Guanajibo, 
flowing to the west-northwest. It originates along the 
western side of the Cordillera Central and flows to the 
sea on the west coast, south of Mayaguez. The principal 
tributaries to the Rfo Guanajibo are the Rfo Rosario Rfo 
Duey, Rfo Hoconueo, Rfo Cafn, Rfo Cupeyes.'Rfo 
Cruces, and Rfo Flores, draining to the south-
southwest, and the Rfo Viejo, draining to the west-
northwest. 
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Figure 2.3.2.A-1 Location and major geographic features in the Guanajibo region, Puerto Rico, 
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Table 2.3.2.B-3 Ground-water withdrawals and estimated population 
served during 1982 for the Guanajibo region. Puerto Rieo (Torres-Sierra 
andAviles, 1986) 
[Mgal/d, million gallons per day- —, no data available; <, less than] 

1 Use 
Estimated 
population 

served 

Average 
ground-water 
withdrawals 

(Mgal/d) 
1. Domestic Use 

A. Public Supply 
1. Cabo Rojo 
2. Hormlgueros 
3: Maricao 

28,419 
13,397 

1.94 
0.84 

4- MayagOez «... 

5. Sabana Grande 
6. San German 

19,653 
23,634 

2 <1.19 
2 <1.49 

B. Community Systems 
Subtotal 167,455 <5.46 

1. Cabo Rojo 
2. Hormlgueros 
3. Maricao 
4. MayagOez 

5,626 
633 

4,335 

0.22 
0.03 
0.18 

5. Sabana Grande 
6. San German 9,288 2 <0.37 

II. Commercial Use 
Subtotal 36,679 <0.43 

1. Cabo Rojo 
2. Hormigueros 
3. Maricao 

— 

0.28 
0.04 

4. MayagOez 
5. Sabana Grande 
6. San German 

2 <0.07 
2 <0.23 

III. IndustrialUse 
Subtotal <0.62 

1. Cabo Rojo 
2. Hormigueros 
3. Maricao 

— . 0.03 
0.01 

4. Mayaguez 
5. Sabana Grande 
6. San German 

— 2 <0.03 
2 <0.20 

IV. Agricultural Use (livestock) 
Subtotal <0.27 

1. Cabo Rojo 
2. Hormigueros 
3. Mayaguez 

... 

0.13 
0.01 

4. Sabana Grande 
5. San German 

... 2 <0.04 
2 <0.07 

Subtotal <0.25 

q . •. — . • y.vwu 

Municipios not listed under a specific use did not withdraw water for that use. 
Includes both surface- and ground-water sources. 

2.3.2.C Geologic Setting 

There are four major lithologically distinct rock groups 
present in the Guanajibo region (fig. 2.3.2.C-1). They are* 
the Bermeja Complex of Jurassic to Early Cretaceous 
age; a suite of volcanic, volcaniclastic, plutonic, and 
sedimentary rocks of Late Cretaceous age; limestone 
formations of Late Cretaceous age; and alluvial deposits 
of Quaternary ago. 

; The Bermeja Complex of Jurassic to Early 
Cretaceous age (Montgomery and others, 1994) consists 
primarily of serpentinite, amphibolite, basalt, and chert. It 
is highly deformed and metamorphism has destroyed 
most primary textures, bedding, and lithological relations 
t isjmost extensively exposed in the southwestern part of 
the {Guanajibo region. 
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The suite of volcanic, volcaniclastie, plutonic, and 
sedimentary rocks of Late Cretaceous age predominate 
in the mountains surrounding the Central Guanajibo 
valley (fig. 2.3.2.C-2). Subsequent to their formation 
these rocks were folded and faulted (Cofon-Dieppa and 
Quihones-Marquez, 1985), and then subjected to 
extreme weathering and erosion. The Central 
Guanajibo valley largely lies within an anticline that has 

been breached by erosion and is bounded in part by 
faults (Mattson, 1960, p. 321; Colbn-Dieppa and 
Quihones-Marquez, 1985, p. 10). 

The limestone formations of Late Cretaceous age in 
the Central Guanajibo valley include the Penones 
Limestone, Cotui Limestone, Parguera Limestone, and 
Melones Limestone (Curet, 1986; Volckmann, 1984b 

and 1984c). While these various formations vary in 
coloration, they are generally massive to thick-bedded 
limestones rich in mollusk fossils. These formations 
overlie the Berrneja Complex and various of the 
volcanic, volcaniclastie, plutonic, and sedimentary rocks. 

Alluvial deposits of Quaternary age overlie volcanic 
and volcaniclastie rocks in the southwestern Guanajibo 

region and the Berrneja Complex in the Central 
Guanajibo valley (Mattson, 1960; Cofon-Dieppa and 
Quihones-Marquez, 1985, p. 18). Clay predominates in 
the surface of the alluvium. These surficial clay deposits 
in the alluvium are generally underlain by sand lenses 
and, at greater depths, gravel lenses within the clay-rich 
alluvium. 
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2.3.2.d hydrogeology ' 

Ground water within the Central Guanajibo valley 
occurs In the limestone formations underlying the 
alluvium and in the sand and gravel lenses within the 
alluvium. Where volcanic rocks are highly fractured, 
limited amounts of ground water can be withdrawn.' 
Limestone formations and sand and gravel lenses within 
the alluvium are concentrated in the western and 
southwestern parts of the Central Guanajibo valley. 
Clay, a nearly impermeable material, is more abundant 
in alluvial deposits in the northern and eastern 

Guanajibo region than in the Central Guanajibo valley. 
The alluvium is about 70 feet thick and the limestone is 
more than 200 feet thick in the Central Guanajibo valley 
and Is thickest near Cabo Rojo, where the bedrock lies 
at 500 feet below land surface. These deposits become 
thinner toward the north and west, where they are less 
than 100 feet thick. (fig. 2.3.2.D-1). 

Aquifer characteristics in the southwestern 
Guanajibo region have been estimated from data on 
drillers logs. Yields to wells average from 280 to 660 
gal/rnin (Colon-Dieppa and Quinones-Marquez, 1985, p. 

'• MdXimufn Yieias range from 75 to 1,100 gal/min 
and specific capacities from 2.4 to 40 gal/min per foot of 
drawdown (Colon-Dieppa and Quinones-Marquez, 
1985, p. 40). Transmissivities ranging from 670 to 6,000 
ft /d were estimated from the specific capacities of the 
Puerto Rico Aqueduct and Sewer Authority wells drilled 
in the southwestern part of the Central Guanajibo valley 
(fig. 2.3.2. D-2; Colon-Dieppa and Quinones-Marquez, 
1985, p. 40). The aquifer in the Central Guanajibo valley 
is composed of limestone with some sand and gravel. 
Apparent transmissivity estimates for two wells in Cabo 
Rojo differed by one order of magnitude from 11,000 to 

1.600 ft /d, in spite of being close together. The water 
bearing unit here consists primarily of fractured volcanic 
rock or limestone. The difference in performance 
between these two wells may be explained bv 
references in the degree of fracturing of the water 
bearing unit around them. 
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2.3.2.E Ground-Water Levels and 
Movement 

Aquifer recharge to the Guanajibo region originates 
principally along the contact between the alluvium and 
the igneous rocks. Direct recharge from rainfall is not 
believed to occur throughout the valley since clay covers 

almost the entire surface. In the few places where more 
permeable materials (limestone or sand and gravel) 
reach the surface, rainfall may recharge the aquifer. 
Annual rainfall in the lower part of the valley averages 56 
inches, and in the upper reaches of the basin, annual 
rainfall ranges from 70 to 100 inches (Colon-Dieppa and 
Quinones-Marquez, 1985, p. 6 and 20). 
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valley, Puerto Rico. ground-water flow during June 1980 in the Central Guanajibo 
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2.3.2.F Sol! Permeability 

The soil association overlying the Guanajibo region 
is the Coloso-Toa (fig. 2.3.2.F-1). This association is 
described by Gierbolini (1975, p. 7) as nearly level, 
porous soils that are loamy throughout. Scattered 
ponded areas are present in these soils that are 
frequently flooded and, subsequently, subject to 
sediment deposition. These soils were formed in 
sediments derived from limestone and volcanic rocks. 
The Coloso-Toa association has moderate 
permeabilities ranging from 0.60 to 2.00 in/hr (table 
2.3.2.F-1). Depth from surface ranges from near zero to 
60 inches and available water capacity ranges from 0.11 
to 0.14 in/in of soil. 

Table 2.3.2.F-1 Thickness, permeability, and available water capacity for 
the soil associations in the Guanajibo region, Puerto Rico (Modified from 
Gierbolini, 1975) 

Area and: soil association Thickness 
(inches) 

Permeability 
(inch per hour) 

Humid Coastal Plains 
Coloso-Toa 
Voladora-Moca 

Humid Uplands 
Caguabo-Mucara 
Consumo-Humatas 
Nlpe-Rosario 

Semiarid Uplands 
Descalabrado 
Descalabrado-Jacana-San German 

Available 
water capacity 
(inch per inch) 

0 to 60 
0 to 64 

0 to 22 
0 to 60 
0 to 80 

0 to 20 
0 to 34 

0.60 to 2.00 
0.60 to 2.00 

0.60 to 2.00 
0.60 to 2.00 
2.00 to 6.00 

0.60 to 2.00 
0.20 to 0.60 

0.11 to 0.14 
0.11 to 0.17 

0.03 to 0.17 
0.09 to 0.18 
0.11 to 0.13 

0.09 to 0.16 
0.03 to 0.16 
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Figure 2.3.2.F-1 Soil associations and permeability in the Guanajibo region, Puerto Rico. 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

ZPL , ®an German Groundwater Contamination File (W.A. No.: 52) 
FROM: Gerry Giltiland 

DATE: August 3.2007 

SUBJECT: Analytical Data - PRASA Retiro Well 

'"dSera AMh»"»,s *-» «* 6- -be P«iod to. 
(PCE). .richtawta* (TCE), a/tdcis-l 

These data sheets were obtained from the Central PRASA Laboratory located in Caguas, Puerto Rica 

I  



PR AQUEDUCTS & SEWER AUTHORITY 
Laboratory Area 
P.O. Box 7066 
Barrio Obrero Station 
San Juan, Puerto Rico 00916 

Attn: Lcda. Audrette Fournier 

J 

Component: Pozo Retifio 

Address: Ave. Castro Perez 

, n 

Work Order #: 223-01-22 
Region: Mayaguez 
Municipality: San German 
System: Pozo 
PWSID: 3323 
Dated Collected: 6/20/94 
Sample: 94-054-6953 
Eq Lab Sample: 122271 

<3 

Parameters 

1,1,1,2-Tetrachloroethane 
1.1.1-Trichloroethane* 
1,1,2,2-Tetrachloroethane 
1.1.2-Trichloroethane* 
1,l-Dichloroethane* 
1,1-Dichloroethene 
1.1-Dichloropropene 
1.2.3-Trichlorobenzene 
1.2.3-Trichloropropane 
1.2.4-Trichlorobenzene* 
1,2,4 -Trimethylbenzene 
1.2-Dibromo3chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene* 
1,2-Dichloroethane* 
1.2-dichloropropane* 
1.3.5-Trimethylbenzene 
1.3-Dichlorobenzene 
1.3-Dichloropropane 
1.4-Dichlorobenzene* 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene* 
Bromobenzene 
Brpmochloromethane 
Bromodichloromethane* 
Bromoform* 
Bromomethane 
Carbon Tetrachloride* 
Chlorobenzene* 
Chlorodibromome thane * 

* Regulated Contaminants 
^ v" «> ix 
• \ y  

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

v mg/L 
j mg/L 
J mg/L 
mg/L 

Results Mdl 
——————— 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 O.OOOH 

.0005 o.oooH 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

. 0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

.0005 0.0005 

Reported by :s 
Title: Laboratory Director 

Released by: 
Title: 

t 
!ris Montane*-*̂ — 

Quality AssurancT-Dirfectô  ̂

ENVIRONMENTAL QUALITY LABORATORIES, INC fj 
; - - at*. ' -v.- r • ' 



PR AQUEDUCTS & SEWER AUTHORITY 
Laboratory Area 
P.O. Box 7066 
Barrio Obrero Station 
San Juan, Puerto Rico 00916. 

Attn: Lcda. Audrette Fournier 

Component s Pozo Retino 

Address* Ave. Castro Perez 

Work Order #t 223-01-22 
Region* Mayaguez 
Municipality* San German 
Systems Pozo 
PWSID* 3323 
Dated Collected* 6/20/94 
Sample* 94-054-6953 
Eq Lab Sample: 122271 

Parameters 

Chloroethane 
r,-rj Chloroform* 

Chloromethane 
Dibromomethane 
Dichlorodifluoromethane 

'• J Ethyl Benzene* 
I Hexachlorobutadiene 

Isopropylbenzene 

NM-P Xylenes* 
Methylene Chloride* 
N-Propylbenzene 
Naphthalene 

] O-Xylene* 
K"Styrene* 
V_Iert-Butylbenzene 
j Tetrachloroethene* 
| Toluene* 

Trichloroethene* 
Trichloro fluoromethane 
Vinyl Chloride* 
°is-l, 2-Dichloroethene* 
cis-l,3-Dichloropropene 
n-Butylbenzene 
p-Isopropyltoluene 
sec-Butylbenzene 
trans-i,2-bichloroethene* 
trans-l,3-Dichloropropene 

i 

Regulated Contaminants 

Tit l̂ edr br̂ ~r§Sl̂ el 
Title. Laboratory Director 

mg/L < 

mg/L < 

mg/L < 

mg/L < 

mg/L < 

mg/L • < 

mg/L 
mg/L 

• < 

< 

mg/L 
mg/L 

< 

< 

mg/L < 

mg/L < 
mg/L < 

mg/L < 

mg/L < 

mg/L < 

mg/L < 

mg/L < 

mg/L < 

mg/L •< 

mg/L < 
mg/L < 
mg/L < ' 

mg/L < * 

mg/L < 

mg/L < 

mg/L < 

Results 

.0005 

. 0005 

.0005 

.0005 

.0005 

. 0005 

.0005 

. 0005 

. 0005 

. 0005 

. 0005 

.0005 

.0005 

.0005 

. 0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

.0005 

Mdl 

0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 

Released by* iris Moif̂ mezS 
Title* Quality Assurance Director 

ENVIRONMENTAL QUALITY LABORATORIES, INC. 



Drinking Water 
HRS#M160 
Environmental 
HRSEES3079 

ELAB, Inc. <3 
PUERTO RICO AQUEDUCT AND AUTH. 
602 BARBOSA AVENUE - THIRD PIOOR 
HAXO RET,PR 00917 

ATTN I AUDKBTTB FOURHIER 

Snbmiaaion #1 9505000272 
Lab Sample Humbert 81829 
Client Sample Humbert 95-056-1094 
PWSIDl 3323 
Sample Deaoriptiont POZO RETIRO 
Sample Addreaai AVE CASTO PEREZ 

Page Humbert 133 
Date Receivedt 05/18/95 
Date Reported! 06/01/95 
Date Sampled! 05/16/95 
Client PO Humbert 93-SC-299 

Date Date 

Hetbed Component Reault Unite HDL / MCL . Analyat Analysed 

153.2 HITRASE HXTROGEH 0.15 HO/I. 0.05 / 10.0 RG 05/23/95 

124.2 tUMIZHHE <0.0005 MG/L 0.0005 / 0.005 VG 05/25/95 

124.2 BROMOBEHZBHE <0.0005 MB/L 0.0005 / H/A VG 05/25/95 

124.2 BROHOCBZjOROMBTHAHE <0.0005 MO/I. 0.0005 / H/A VG 05/25/95 

124.2 BROMODICHLORQMETHAHB <0.0005 MO/L 0.0005 / H/A VG 05/25/95 

124.2 BROMOPORN <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

124.2 BROHOHETHAHE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

124.2 H-BDTXLBEHZBHE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

124.2 SEC-BUTXIBEHZENE <0.0005 HO/L 0.0005 / H/A VG 05/25/95 ' 

•24.2 TERT-BUTTLBEHZEHE <0.0005 MO/L 0.0005 / H/A VG 05/25/95 

•24.2 CARBON TETRACHLORIDE <0.0005 MB/L 0.0005 / 0.005 VG 05/25/95 

124.2 CHLOROBENZEHE <0.0005 MG/L 0.0005 / 0.1 VG 05/23/95 

124.2 CHLOROBTHAHE <0.0005 MO/L 0.0005 / H/A VG 05/25/95 

•24.2 CBLOROPORM <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

•24.2 CELOROMETHAHE <0.0005 MG/L 0.0005 / H/A VG 05/25/93 

•24.2 O-CBLOROTOLUEHE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

24.2 P-CBLOR0TOLUEHB <0.0005 HO/L 0.0005 / N/A VG 05/25/93 

24.2 DIBROMOCHLOROMETHAHS <0.0005 HG/L 0.0003 / H/A VG 05/25/95 

24.2 l,2-DIBROHO-3-CHLOROPROPAHB <0.0005 HG/L 0.0005 / H/A VG 05/23/95 

24.2 1,2-DIBROHOETHAHE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

24.2 DIBROHOHETHANB <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

24.2 1, 2-DICHLOROBEHZBNB <0.0005 MG/L 0.0005 / 0.6 VG 05/25/95 

24.2 1,3-DICHLOROBEHZENE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

24.2 1, 4-DICHLOROBENZENB <0.0005 HG/L 0.0005 / 0.075 VG 05/25/95 

24.2 DICHLORODIPLUOROHETHANE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

24.2 1,1-DICHLOROETHANE <0.0005 MG/L 0.0005 / H/A VG 05/25/95 

24.2 1, 2 -DICHLOROETHANE <0.0005 HG/L 0.0005 / 0.005 VG 05/25/95 

24.2 1,1-DICHLOROETHYLEHE <0.0005 HG/L 0.0005 / 0.007 VG 05/25/95 

24.2 CIS-1,2-DICELOROETHYLEHE <0.0005 HG/L 0.0005 / 0.07 VG 05/25/95 

24.2 TRAHS-1, 2 -DICHLOROETHYLENE <0.0005 MG/L 0.0005 / 0.1 VG 05/25/95 

24.2 1, 2-DICHLOROPROPANE <0.0005 MG/L 0.0005 / 0.005 VG 05/25/95 

24.2 1, 3 - DICHLOROPROPANE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

24.2 2,2 -DICHLOROPROPANE <0.0005 HG/L 0.0005 / H/A VG 05/25/95 

% 

P.O. Box 468 • 8 East Tower Circle • Ormond Beach, Florida 32175-0468 
(904) 672-5668 • Fax (904) 673-4001 

Additional Office: APDO. 1469 • Calle Calimano #25 • Esq. Genaro Cautifio (Altos) • Guayama, Puerto Rico 00785 
(809) 864-6228 • Fax (809) 8|d^228 • Mobile: (809) 390-3505 



PUERTO RICO AQUEDUCT AHD AUTH. 

602 BARBOSA AVEHUB - Tarpp FLOOR 

HMO SET, PR 00917 
ATTOi AUDRETTB FOURNIER 

Orink 
Envlr< 

rila 

ELAB, Inc. 

drinking wafer 
HRS #83160 
environmental 
Hte# E63079 

* 

Kethad 

524.2 

524.2 

524 .2 

52 4 .2 

>24.2 

>24.2 

>24.2 

'24.2 
24^=-

:i 
24.2 

24.2 

24.2 

24.2 

24.2 

24.2 

24.2 

24.2 

24.2 

24,2 

34.2 

34.2 

!4.2 

4.2 

4.2 

4.2 

4.2 

Gabmieeion #i 9505000272 

Lab Sample Humbert 81B29 

Client Senile Humber. 95-054-1094 
PWSIDi 3222 

Sample Deecriptiont POZO pcttro 
Sample Addreset AVE CASTO PERK 

Component 

i, I-DICHLORCIPROPEBE 
CIS-1,3-DI CHLOROPROPEHB 
*"*138-1, 3—dichloropropehb 
bthtlbehzebe 
hbxachlorobutadiene 

4-1SOPROP YLTOLOEBB 
MBTHTLEHB CHLORIDE (DICHLOR 
NAPHTHALENE 
N-PROPrLBEHZENB ' 
STYREKB 

1, 1, 1, 2-TETRACHLOROETHAHE 
1,2 , 2 , 2-TETRACHLOROETHANE 

SOLUERE 

1,2, 3-TRICHLOROBENZEHE 
1» 2. 4-TRICHLOROBEHZEKE 
1' 1« l~2®ICHiQRpETHARB 
1»1, 2-TRICHLOROETHARE 
^hicelorpetbtlere 
trichloroflooromethane 
1,2, 3-TRICHLOROPROPANE 
1,2 , 4-TRIMETHTIBEHZERE 
If 3, S-TRIMETHTLBENZERE 

VIRTL CHLORIDE 
O-XTLENE 
M-XYLBBE 
P-XTLENE 

Result 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0,0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<0.0005 

<o.oo0s 
<0.0005 

units 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/L 

, MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MM, / HCL 

Hag® Number! 134 

Date Received! 05/10/95 

Date Reported! 05/01/95 

Date Sampled, 05/15/95 

Client PO Numberi 93-SC-299 

0. 0005 / R/A 
0.0005 / R/A 

0.0005 / R/A 

0.0005 / 0.7 

0.0005 / R/A 

0.0005 / R/A 

0.0005 / H/A 

0.0005 / 0.005 

0.0005 / H/A 

0.0005 / R/A 

0.0005 / 0.1 

0-0005 / R/A 

0.0005 / R/A 

0,0005 / 0.005 

0.0005 / l.o 

0.0005 / R/A 

0.0005 / 0.07 

0.0005 / 0.2 

0.0005 / 0.005 

0.0005 / 0.005 

0.0005 / R/A 

0.0005 / R/A 

0.0005 / H/A 

0.000S / R/A 

0.0005 / 0.002 

0.0005 / 10 

0.0003 / 10 

0.0005 / 10 

Date Date 
Analyst Analysed Prepared 

VG 
VG 
VG 
VG 
VG 
VG 
VG 
VG 
VG 
VG 
TO 
VG 
TO 
VG 
TO 
VG 

TO 
TO 
TO 
VG 
TO 
VG 
TO 
TO 
TO 
VG 
VG 
TO 

05/25/95 

05/25/95 
05/25/95 

05/25/95 

05/25/95 

05/25/95 
05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/9S 

05/25/95 

05/25/95 
05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 
05/25/95 

05/25/95 

05/25/95 

05/25/95 

05/25/95 

"  ̂' (SSFSlSii*32"5* 
Additional Office: APDO 1469*Cai7orc-"~ rdX 673-4001 

(S09,664^8 
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Sistema: 
PWSID: 
Ano: 

San German Urbano 
3323 

2002 

Avw.acued. 

Introduccidn 

P,teT,del AgUa Po,aWe 116 '"«• requiere . 

dar a conocer detalles sobre la calidad del aona^Ua^Ki> c°muna', desairollar un infonne para 

puhlica este quinlo infoime del pcriodo dexrh dki^e^evoottontlf3 t'"6 " 

T f — r , ^ r se 
para agua potable por la Agenda de ItotetS j^kf0 G?°^estdndares yniveles estableddos 
Depaitamento de&JT&SS1i»fe2SS^P°r sus ̂  endng!^) y el 
Agua Potable, puede comunicarse de lunes a viernes a!ra7^4-2025 Iofef?e de CaIidad de 

o a, , -s«.w.83s6 an „ ,s„. da 5:00 da la 

Agua Potable 

sobre los contaminantes reeulados v no recminHnc i 8 ^ unportante orientaise 

la salud. informacibn sobre eslos puede sefohianLbTm "Fo! potllbleJ ™ ef«to8 poteneiales a 
Dapartamanto da Salud <le Agua Potable dal 
telefono 787-977-5870 150, o en las oficinas locales de la EPA al 

Ri'gtamentacion de Agua Potable 

Primaria^^^^Po^bl̂ EstareRlarneruacr Nactoual S we. tsta reglamentacion es desarrollada por la Agenda de Proteccidn 

5pr.com/ccreport/report.asp?pwsid=3323&\t='?on?^i01 ~ 

0 
Page 1 of8 

I . 



:ductospr.com -Reglamento Servieios Agua y Alcantanllado - Capitulo 1 
4 #  V I  W  

0 

Ambiental Federal segun dispone la Ley de Agua Potable Segura ("Safe Drinking Water Act") y 
establece los llmites maximos permitidos para contaminantes en el agua potable y las tecnicas 
de tratamiento necesarias. En Puerto Rico, el Departamento de Salud, es la agencia responsable 
de implementar y hacer cumplir esta reglamentacion. 

La reglamentacidn estatal requiere, ademds, tener operadores certificados en los sistemas 
publicos de agua. En enmiendas recientes a la reglamentacion federal, se establecen guias sobre 
la certificacidn de operadores. Este requisito es para todos los sistemas de tratamiento del agua. 
Ondeo de Puerto Rico y la Autoridad de Acueductos y Alcantarillados (AAA), para cumplir con 
esta disposition, estd adiestrando a sus Operadores para que la Junta Examinadora de 
Operadores de Plantas de Tratamiento de Aguas Potables y Aguas Usadas de Puerto Rico los 
evalue y los certifique segun la reglamentacidn estatal existente. 

Este informe esta disponible en el Internet en la direccion www.acueductospr.com/CCReport/ 

THIS REPORT CONTAINS VERY IMPORTANT INFORMATION ABOUT YOUR DRINKING WATER. TRANSLATE IT, OR SPEAK WITH 
SOMEONE WHO UNDERSTANDS IT. • 

Fuentes de Agua Potable 

Las fuentes de abasto superficiales incluyen: rios, lagos, quebradas y riachuelos. En la 
clasificacidn de fuentes subterraneas estan: los pozos y los manantiales. EI agua que llega a 
estos cuerpos de agua yen su trayectcria sobre la superficie de la tieira o en su paso a traves del 
terreno, puede disolver minerales que estdn naturalmente en el terreno. Ademds, podria arrastrar 
sustancias que son el resultado de las diferentes actividades de los seres humanos y los animates. 
Es por estos sucesos y otros que es requisito aplicar tratamiento al agua para el consumo 
humano; entre los que se destaca la desinfeccidn para ayudar en la eliminacidn de los 
contaminantes microbiologicos. Existen otras tecnicas de tratamiento que podrian utilizaise, 
dependiendo de la calidad de la foente de agua. En el caso de los sistemas con fuente de agua 
superficial, el tratamiento del agua es mas complejo y se requiere utilizar la filtracidn. 

Otro aspecto importante sobre las fuentes de aguas es la calidad que se mantenga, evitando la 
contaminacion y deterioro de su estado natural. El Departmento de Salud y su Pro grama de 

VAP) el eual tiene como objetivo 

Page 1 



m 7^ *v"6ia,llcluu ^nucios Agua y alcantarillado - capitulo^^ 

fuentas de abWoTl^om '̂T A « "^an evaluaciones de las 
completadas La infin^S l . f"  ̂f? dl£'>omble al P^li™ tan pronto scan 
desaL.toTimpfcroSrddl^p6 %, ̂  as y principalmento sobre el 
de Salad Z  ̂" °™° 

Sistema y sus Contponcntcs 

EtoSl?S™* ° SlH1,ra de ebasto: (S)-superficiales y 
Ptatos de y  ̂̂  ̂  

CoHtaminantes en las Fuentes de Agua Potable 

0 Para CGnvertirla en eI trataraiOTt0 

vida silvestre. «vui,u5, auuvioaaesae ganadena y 

con detoios dotos o indus  ̂,̂ SXZ£L. 

• Plaguicidasy Herbicidas - estos contaminantes oueden tmpr • 

• escmi3«ia ̂  uuviay de uses re^eate™* 

Si » , , ge en gasolineras, escorrentfas de lluvia y pozos seoticos 
• Rtuttotdgicos - Estos pueden estarpresentes en el teireno de fonnanatonal 

SSSSSs=:=" 

quta,cos mencionados pueden ser de fonna Iximestral, anuaLe^TS^IXt 

tvw.acuedi ,pr.coni/,ccreport'report.asd?pw.s[r)=ll?i xr 

9 
page 3 of8 
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ductospr.com Reglamento Servicios Agua y Alcantanllado - Capitulo I /-v 
< — t  u i  o  

contaminantes para los que se requiere muestreo estan en alrededor de 70. A esto, se incluye 
alrededor de 60 contaminantes no regulados para los que tambien se realizan analisis. Ademas, 
se realizan analisis de contaminantes microbiologicos mensualmente segun la poblacion servida 
por el sistema. Tambien se realizan diariamente muestreos de cloro residual y turbidez. 

Aviso especial 

Algunas personas pueden ser mas vulnerables que otras a los contaminantes que pueden estar 
presentes en el agua potable, Las personas eon su sistema inmunoldgico comprometido tales 
como: las personas con cancer queestin recibiendo quimioterapia, las que ban recibido 
transplantes de 6rganos, personas con VIH/SIDA u otras con problemas del sistema 
inmunologico, algunos ancianos e infantes, pueden estar especialmente en riesgo de mfecci6n. 
La EPA y el Centro para el Control y Prevencion de Enfermedades, tienen information 
disponible para las personas con riesgo a infecciones por Cryptosporidium y otros 
contaminantes microbiologicos, la cual puede solicitarse Uamando a la EPA al telefono 1-800-
426-4791 o en el www.epa.gov/safewater. 

Page 2 

Cs • : 

Inf ormacion Sabre Caiidad de Agua Potable 

La Tahla de Informacion de Calidad de Agua Potable contiene datos de los contaminantes que se encontraron en el 

agua en los analisis realizados durante el ado 2002 o anterior y cuyo resultado estuvo por encima del nivel de 
deteccidn del analisis. En los casos donde el muestreo de los contaminantes se realize con una frecutmcia menor al 

afto, se reporta el ultimo analisis y aparecera el aflocuando se realizd. A cratinuactdn se mencionan las defimciones 

de termtnos o abreviaciones utilizadas en la tabla. 

• NMC: Nivel Maximo de Contaminante o el nivel mis alto permitido en el agua potable. Los NMC son 

establecidos tan cerca como sea posible de la MNMC usando la mejor tecnologia disponible. 

• MNMC: Meta para el Nivel Miximo de Contaminante permitido o el nivel miximo en el agua potable bajo 

el eual no hay daflos conocidos o esperados a la salud. La MNMC penmte un margen de segundad. 

• Contaminante: sustancia o materia fisica, quimica, biologica o radiologica en el agua. 

• NA: Nivel de Accion - Cuando se excede el NA o el nivel establecido de concentracidn del contaminante, 

es requerido aplicar tratamiento y cumplir con otros reque 

nni,' uriipdncfftcnr onmTPDonnrt'fnnnd P'-n 

ueriqwtos de reglamentacion para agua potable. 

http://www.epa.gov/safewater


& 

—o-uvutu V.V.1U& /\gua y Aicantanuaao - Capltulo 

• N/A: no aplica 

• nd: no detectable, comparado cc n el I taite de deteccidn de la prueba 

• ppb: partes por billon o microgramos por litro 

• pptn: partes por millon o miligramos por litro 

• PPt: partes por trillon o nanogramos por litro 

• mrem/ano: milirems por aflo. Medida de exposicion a radionucleidos. 

• pCi/1: picocurios por litro. Medida de radioactividad 

• dC Tratamient° ' ̂ Proceso requerido pan, reducir el nivel de un contaminants en agua 

• NTU: Unidad Nefelom&rica de Turbu lez - Es la nnidad pan, medir el material particulado en el agua. 

• Am^ratarFede^fEP^n^mss^1^0 ̂  rJepartament0 de Salud 0>S) o Agenda de Proteccion 
bTcvmlctSionef'' ^ Slgl3S OT U,gIeS) Paran° cumP^ conunNMC o tecnica de tratamiento 

• Max.: Miximo 

• Min.: Minimo 

• >: signo de mayor que 

dispensa en la wLia d^u^ " ̂  «—*••• *«*» evaluacidn ya que existe una ^ 

* 
Page 5 of8 
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Tahla: Information de Calidad de Agua Potable 
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( 

Se analizaron alrededor de 130 contam 
encontrados estdn mencionados en la 

inantes en el periodo de muestreo establecido par reglamentacion, los 
siguiente tabla. ! 

Contaminante (unidad) NM< I MNMC Resultado 

l lirrabioldgivos 
Bactrrias Oolifotmes Totales (total 

positivas) 

V« Kt'tiuludoy 
Sulfate (ppm) 

(Junnicos liior^tinicos 
Aisenic<i (ppb) 
Bario (ppm) 
Crnmiu (ppb) 
Huoruro(ppm) 
Nitrate [como nitrogcno] (ppm) 

(Jnimicas Orgdnicos 
Acidos Hatoacelicos (ppb) 
Carbono Total Organico (TOC] 

On initios Orgtinitos Volatiles 

>1 

N/A 

Nota(ft) 

: 2 
i 100 

I 4 

! io 

60(3) 

TT1 

(1) 

N/A 

N/A 
2 
100 
4 
10 

N/A 
N/A 

19 

1.2 

0.08 
20.7 
0.1 
0.76 

47 

i.i 

Min.-Max. 

o-,i 
! i 
i 

6.6 -19 

0.15-1.2 
0.001-0.08 
13.8-20.7 
0.03-0.1 

0.32-0.76 

30-104 
1.0-1.3 

Fecha de 
Muestreo 

Maize/2002 

2000/2001 

2001 
2001 
2001 
2002 
2002 

2002 
2002 

cis -1.2 - Didoroetileno (ppb) 70 
| 

70 0.55 0.5-0 7 2002 

Teliae Inroctileno (ppb) S' 0 3:2 0.5-6.4 2002 

TTHM's[Trihalomclano5 Total] (ppb) 80 N'A 55 34-76 2002 

Radian uclcido « l 
; 

Radio 226 y 228 [combinados] (pCi/l) ; 5 0 0.3 nd-2 1 2001 

liuhidcz t 
1 
1 

Turbide/ (% me nor o igual a 0.5 NTO 1 TT" N/A 99% 99%- 100% Abril/2002 
Usiando TT) ! 95* 

Turbidez mixima (NTU) IT-1 5 N/A 0.46 aoi-o.46 
| 

Abn1/2002 

Contaminante (unidad) 
1 

NM C MNMC Resultado 
Lugares por 
encima NA 

Fecha de 
Muestreo 

I'loino y ( ohrc i 
Cobrc (ppm) I M 1.3 0.73 i 2000 

Plomo (ppb) IS 0 <2.7 
i 

2000 

Notas 
* Violacion al NMC 
(1) El sistema obtuvo 1 muestra posltiva en o Hiformestotates de 30 muestras tomadas an matzo. Durante el afto se tomaron334 
muestras y 1 muestra fua positiva{3:3%). 
(3) Los Acidos haloacOticos es la suma de las concentraciones de Addo monodoroacOtico. dddo dtdofoacOtlco, Addo trtcioroacebco. 

""t»f ftflurt.1.i/ilrt•. — — '0/"'Tt ... - • .imiunm .1741 o. i n 
oo 9 
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^domonobromoac^uco y acido dibromoaj*. la spa ha;establecidoun nmc de fin nnh 
grandes en el 2002 y en sistemas pequeftos en el 2004. MC de 80 ppb pam esta suma y ser6 efecfivo en sistemas 

<4>^cactualpa^^ d e g p p p b  ̂ £ p A h a ^ ^  1 p ^ ^ ^ ^ ^ ^  

Fncntet Principal* d. Contaminant* en Agua Poubl. o Comeotarto. 

Aodos Hatoacdticos - Residues o subpmductod de, preceso dedesinfeccton de, aoua 

Bacteria® CoWormes Totales - Estan presentesen elambfente. 

Bario - Descargas de ralinarian n* . . .. x 

. erosido delos depdsitos naturales v danrarnn. A~ dmnnrriirim , , 
ci® - 1.2-Dielofoeti,eno -Descargas deindustrias quimicas. oescargas desperd.cios de excavaciones. 

Cobra- Corrosion de, sistema de luber̂  caserai erosidndelos depdsitos naturateslbuviacidn da k» 

F,̂ ' ̂  dS ̂fabriCaS y delpapelierosidnde depdsftosnantrates. 

â nio." 

um.sisiema de tuberia casera^erosfcSn dedepdsttosdaturafes. 
Rad.0 226 y 228 - Erosidn de depdsitosnaturales. 

Tetractoroetifeno - Efluentes de fdbricas y empresasde limpiaza en seco. | 

TOC-Esten presentesen elambfente. j 

j 
Tutbidez - Escorrentias de suelos. i . I 

page 4 

I lolaciones de Muestreo y Reporte 
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:ueductospr.c~**i - Reglamento Servicios Agua y Alcantanllado - Capttulo i /•"•s. 

En la siguiente tabla se encuentran las violaciones de muestreo y reporte por contaminante o gropo de cbntaminante 
de este sistema para el 2002. 

T O \ I  I  W \ I \  I  /  P E R I P U O  D E  M I  N S - N T N O  M F - . S I R . 4 S  R E Q I E R I D 4 S M EXTRAS TOMAPAS 

Qulmicos Orgdnicos Vote tiles (VOC) Octubre-Diclembre/2002 1 " 

Page 5 

Aiitoridad de Acueductos y Alcantarillados de Puerto Rico 
Edif. Sergio Cuevas Bustamante PO Box 7066 

#604 Avenlda Barbosa San Juan, PR 00916-7066 
Hato Rey, Puerto Rico 

Ten 787-620-2277 

iv mr 
• O jP 



ĝUa y Aicantanilado - Capi 

Autoridad de 
Acueductos y 
Alcantarillados 

Sistema: San German Urbano 
PWS ID: 3323 
Aito: 2003 

/"traduction 

'? Nac'°"al del Agua Potable de 1996, requieren a 
dar a conoeer detalles sobre la calidad del a agua PPj^co ePmunal» desarrollar un infonne para 
puhlica esle sexlo ££2£5£ de ~ " 

-Mecldos.p^S  ̂

//vvww.aci 

el 4reame&opolitana,oJ1-86M97 sSm iTw'T. L?'?" V(mBS"• 787-474-2025 en 
efectivo ldejulio^20M.. ^"1S366 m hIsI»-*•**>'& hiarde a 9:00 de la noche 

Agua Potable 

la salud. infomtacion sobreestospuedeserobtenbfam,a8tlapotabley susefectospotencialesa 
Depammento de Salud taSKlL^7?7'tguaPo,abte de' 
EPA al telefono: (787)-977-5870 777-0150, o en las oficinas locales de la 

Keglamentation de Agua Potable 

La reglamentacion aplicable a los sis.emas de acueduetos es la Regteneotacidn Naeional 

ctospr.com/ccreport/report.asp?PWSID=3321 '̂vn=7nniji 

Page 1 of9 



:ueductospr.c<w* - Reglamento Servicios Agua y Alcantanllado - capitulo i 

Primaria de Agua Potable. Esta reglamentacidn es desarrollada por la Agencia de Protection  ̂
Ambiental Federal segun dispone la Ley de Agua Potable Segura ("Safe Drinking Water Act") y 
establece los Umites maximos permitidos para contaminantes en el agua potable y las tdcnicas 
de tratamiento necesarias. En Puerto Rico, el Departamento de Salud, es la agencia responsable 
de implantar y hacer cumplir esta reglamentacidn. 

La reglamentacidn estatal requiere, adem&s, tener operadores certificados en los sistemas 
publicos de agua. En enmiendas recientes a la reglamentacidn federal, se establecen guias sobre 
la certificacion de operadores. Este requisite es para todos los sistemas de tratamiento de agua. 
La Autoridad de Acueductos y Alcantarillados (AAA), para cumplir con esta disposicion, esta 
adiestrando a sus Operadores para que la Junta Examinadora de Operadores de Plantas de 
Tratamiento de Agua Potable y Aguas Usadas de Puerto Rico, los evalue y los certifique segun 
la reglamentacidn estatal existente. 

11 iis report contains very important information about your 
orinkinci water. translate it, or speak with someone who 
i ndi rs l ands it. this report is .also available in english on the 
in ii r\ln at www.acucductospr.com 

© 
Page I 

Fuentes de Agua Potable 

Las fuentes de abasto superficiales ineluyen: rios, lagos, quebradas y riachuelos. En la 
clasificacidn de fuentes subterraneas estdn: los pozos y los manantiales. El agua que llega a 
estos cuerpos de agua y en su trayectcria sobre la superficie de la tiara o en su paso a travds del 
terreno, puede disolver minerales que estin naturalmente en el terreno. Ademas, podria arrastrar 
sustancias que son el resultado de las diferentes actividades de los seres humanos y los animates. 
Es por estos sucesos y otros que es requisite aplicar tratamiento al agua para el consumo 
humano; entre los que se destaca la desinfeccidn para ayudar en la eliminacidn de los 
contaminantes microbioldgicos. Existen otras tdcntcas de tratamiento que podrian ser utilizadas, 
dependiendo de la calidad de la fiiaite de agua. En el caso de los sistemas con fuente de agua 
superficial, el tratamiento del agua es mas complejo y se requiere utilizar la filtracion. 

Otro aspecto importante sobre las fuentes de aguas es^te-qalidad que se mantenga, evitando su 

#o 
. * 
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completadas. La information disoonihlp aia f u P ® publico ten pronto sean 
desarrollo y implementation defSWAP F f3 68 g6P y Principalmente sobre el 
do Salud en ° ̂  » *' °~to 

Sistema y sus Componentes 

( oHtaminantes en las Fuentes de Agua Potable 

P""— e! tratamiento 

* 

son el resuIlad^dHK'sOT^itedelMrXiS^to" P^<tal ,OTe^origen namnU 0 
descargas de agua con demSSL,IS" Ademif»otros °ng«ies pueden ser las 
aceites o cultivos. cos o industnales, la production de gases, 

• ^̂ EZZTTS,CS PUf°,CnCr °n8en de «» de 
• s\ . escorrentia de Huvta y de usos residenciales 

productos intermedin; 

• saffi38SE=S£SEff 

//www.acu •lospr.cora,'crreport/report.asp?pwsid=n?«,n=innin^.o ^ ->••• 3*"'c 
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organicos sinteticos, herbicidas y plaguicidas. Las frecuencias de muestreo para los grupos de 
quimicos mencionados pueden ser de fonna trimestral, anual, cada tres aflos u otra. El total de 
contaminantes para los que se requiere muestreo estiin en alrededor de 70. A esto, se incluye 
alrededor de 60 contaminantes no regulados para los que tambten se realizan an&lisis., Adem&s, 
se realizan analisis de contaminantes microbiotegicos mensualmente segun la poblaciOn servida 
por el sistema. Tambien se realizan diariamente muestreos de cloro residual y turbidez. 

Algunas personas pueden ser mas vulnerables a los contaminantes que pueden estar presentes en 
el agua potable. Las personas con su sistema inmunoldgico comprometido tales como: las 
personas con cancer que estiin recibiendo quimioterapia, las que ban recibido transplantes de 
organos, personas con VIH/SIDA u otras con problemas del sistema immmologico, algunos 
ancianos e infantes, pueden estar especialmente en riesgo de infection. La EPA y el Centro para 
el Control y Prevention de Enfermedades, tienen information disponible para las personas con 
riesgo a infecciones por Cryptosporidium y otros contaminantes microbioldgicos, la cual puede 
solicitarse Uamando a la EPA al telefono 1-800-426-4791 o en el www.epa.gov/safewater. 

Information Sobre Calidad de Agua Potable 

La Tabla de Informacidn de Calidad de Agua Potable contiene dates de los contaminantes que se aM»atraron en el 

agua en los analisis realizados durante el afio 2003 o anterior y cuyo resuhado estuvo por encima del nivel de 
deteccion del analisis. En los casos donde el muestreo de los contaminantes se realiza con una frecuettcia tnenor al 

aflo. se reporta el ultimo analisis y aparecera el afio cuando se iealizo. A continuacion se menaonan las defimciones 

de tenninos o abreviaciones utilizadas at la tabla. 

• NMC: Nivel M&ximo de Ccmtaminante o el nivel mas alto peimitido en el agua potable. Los NMC son 

establecidos tan cerea como sea posible de la MNMC usando la mejor tecnologia disponible; 

• MNMC: Meta para el Nivel Maximo de Contaminante permitido o el nivel miximo mi el agua potable bajo 

el cual no hay daflos conocidos o esperados a la salud. La MNMC pennite un margen de segundad. 

• NMRD: Nivel M&timo de Residual de Desinfectante o el nivel mis alto pennitido en el agua potable. Hay 

evidencia que la adicion de un desinfectante es necesaria para el control de contaminantes microbiologicos.. 

I visa especial 

Q) 

Page 2 

mpn ^^.ontirorrwnm p. 
tti'irtnr 
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' 3SKŜ SH£sa3«»̂  
• Contaminante: sustancia o materia ftska, quimka, bioWgica o mdiologica en el agua. 

• N/A: no aplica 

• nd: no detectable, cemparado con el llmite de deteccion de la prueba 

• ppb: partes por billon o microgramos por litro 

• ppm: partes por millon o miligramos por litro 

• PP'5 partes por trillion o nanogramos por litro 

• tnrem/aflo: milirems por aflo. Medida de exposicion a radionucleidos. 

• pCi/1: picocurios por htro. Medida de radioactividad 

' "e & p« «ducir <1 a,™, de „ contaminant. „ agu, 

• NTU; Unidad Nefelornetrica de Ttirhfrfa, _ )„ ,mj^v> pafa medifel ^ ^ 

• iê «̂ Jz:!£rM°eao ***>«*» 
bajo ciertas condiciones ) para no cumphr conun NMC o tecnica de tratamiento 

• Max.: Maximo 

• Min.: Minimo 

• >: signo de mayor que 

q u i m i c o T » » y  q u i m i c o s  o r g a n i c o s  v o M t i l e s .  
superficiales se incluye la turbidez La dioxina v c Adc,nas•611 los s«st«nas que tienen fuentes de agua 
dispertsa en la frecueLiacKSreo! y ^ D°tmnmPMte * eSta evaluaci°nya que extste una 

h www.act :tospr.eorn/ccreport/report.asn,)pwstr)=iq?q*M«-nnn'» o ~ 
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Tabla: Information de Culidad de Agua Potable 

Se analizarott alrededor de 130 contamlnantes en el periodo de muestreo establecido por reglamentacion, los 
encontrados estan mencionados en la slguiente tabla. 

«o irnprft 

Contaminante (unidad) NMC MNMC Resultado Min.-Max. 

n'//WWW irilPfilirtrlcnr mm !CCT)pnnrt/rpnnrt ocn9PWQTTbr1T)1P"-

Lagares por 

Fecha de 
Muestreo 

Bacterias Coliformes Totales (total >1 0 2 • 0-2 Sepriembre. 
positivas) (1) Noviembit/2003 

\«« Rfxultldus 
Nii|uel (ppm) N/A N/A 5.8 1.8-5.8 2003 

Sutfato ippm) N;A N/A 46 6:6-46 2000/2003 

l'ramo(pCrl) 30 0 3 1.0-3.0 2003 

Oiiimit in fuiii^iiiiicos 
Arscnico (pph) Nota (4) N/A 1.2 0.13 • 11 2001 

Bario (ppm) 2 2 0:08 0.001 -0.08 2001 

C lanuro (ppb) 200 200 4 N/A 2003 

Clofo Residual ippm) 4 4 1.54 1.27-1.78 2003 

( romio (ppb) 100 100 20.7 5.7-20.7 2001/2003 

Fluorufo (ppm) 4 4 0.1 0.03-0.1 2002/2003 . 

Nitralo [como nilrdgeno] ippm) 10 10 2.4 nd - 2.4 2003 

Sclenio (ppb) 50 50 1.5 N/A 2003 

Oil unit o \ Orxtinit'os 
Acidos Halnacelicos (ppb) 60(3) N/A 45 18-40 2003 

Ouiinifot Oi^iiiiitot I oldtih't 
cis -I.I - Dictoroetiteno (pph) 70 70 0.42 nd- 1.2 2003 

Clombenceno (pph) 100 100 0.5 N/A 2003 

Tetracloroetiteno(ppb) 5 0 2 nd-6 2003 

TTHM's [Trihalomelanos Total](ppb) 80 N/A 54 29-72 2003 

Radian m -leidn •> 
Aciividad bruta de parifculasalfh (pO/l) 15 0 3.3 nd-3.3 2003 

Radio 22(i y 128 [combinados] (pCi/1) 5 0 0.3 nd-2 2001 

I'lirbidr: 
Tuibidez i°'o mcnor o iguala 0 5 NTl' TT- N/A 93% • 93% -100% Agosto/2003 

tisandn TT) 95* 

Turbidcz maxima (NTH) TT-5 N/A 0.96 0.01 -0.96 Julio/2003 

Fecha de 

ft—c 



9-""" vicius agua y aicantanllado - CapitulfS, 

Contaminante (unidad) NMC MNMC Resultado 

1'obre (ppmi 
Plomo (pph) 

enclma NA Muestreo 

Notas 
* Violacidn a! NMC 

respectivamente Durante elafto CT Septembre * ""vtembre. 
(3) Los dcidos haloacdticos es la sum*, no !»« * muestres ftiwm PM»«(10:0%). 

*c,do Ocido tecteroac^ 
flrandes en er 2002 y en sistemas pequeftosenel 2064. <te Wppbpara estasuma y sate efedi^rSnas 

(4) El NMC actual para arsdnico es de SO ppb La epa ha aehiM^i^. 
estableddo un nuevo NMC da 10 ppb paraserefectlvo en enero 2006. 

* 
Page 7 of9 

Fucntes principals de ConUmlnaatesen Agua potable o comentarioi 

Acidos Haloacdticos - Residuos n si ihpen.fr [rtm dn) nmr , , , 
Aefivfdart hn,.= ^ ^uuproouctos delproceso de desmfeccten del aqua 

conoctda como rad^on atfa^ &0Si6n 110 depdsitos "Murateede cteitos mtnerales que son radiacUvos y pueden emlUr radiaddn 

ê telor'0"88 ̂  deP6"t°S natUra,68i eSC0fr6m,aS «"« donresiduos de rabricacten de ,drio y desperados 

Bacterias Coiiformes rotates - Esten presentee en el ambiente 

as 1.2-Dicloroetileno -Descarqas de industries qulmicas: 

Gioro Residual - Es usado en el aQua para el control de microbios. 

Clorobenceno - Descale detebricas de qulmicos y a8ricultura 

deamf0yto^^«fe'n»6s«osnaterates. 

aluminio. 

y MNMC. 86,60 'equiere muestreo de este contaminants mtentras se continue evaluando la necesldSd de establecer un NMC 

elS'S,8ma de ft",eria «»«: erosion de depdsitos saturates, 

.//www.acu jtospr.com/ccreport/repoit.a.sn,>pw9m='nti p. „ t  '  •** .**  -< V J'**;• 
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Radio 226 y 228 - Erosi&n de depdsitos naturales. 

Seienio • Descargas de las refinerlas de metal y petrdleo; erosidn delos depdsitos naturales; descargas de rrtnas. 
Sulfato • La reglamentacidn requiere muestreo de este contamlnante mlentras se conttniia evaluando la necesidadde establecer un NMC 
y MNMC. 

Tetractoroetileno - Efluentes de fdbricas y empresas de llmpieza en seco. 

TTHM's (Trihalometanos Total] - Residuos o subproductos del proceso de desinfeccidn del agua. 

Turbidez - Escorrenttas do suelos. 

Uranio - Erosidn de depdsitos natutales. 

Page 4 

I iolaciones al Xivel Maximo de Contaminante Permitido 

• La violacion en colifonnes totales infonnada en la tabla ocurrio en septiembre y noviembre, al 

obtenerse mas de una muestra positive durante el mes. Los colifonnes totales son bacterias comunes 
en el ambiente y generalmente no son nocivas. Sin embargo, la presencia de estas bacterias en el 

agua potable es generalmente asociada a problemas con el proceso de purification del agua potable o 

con las tuberias que distribuyen las mis mas e indica que el agua puede estar contaminada con 
organismos que podrian causar enfermedades. Los sintomas de estas enfennedades pueden incluir 

diarreas. calambres, nauseas y posiblemente ictericia y cualquier otro sintoma asociado con fatiga y 

dolor de cabeza. No obstante, estos sintomas pueden ser causados no solamente por los organismos 
que pudieran estar en el agua, sino por otros factores ajenos a la calidad del agua potable. 
Inmediatamente al tener conocimiento de esta violacidnse comenzd el proceso de correction que 

incluyo desagues de las tineas y aumento del nivel de cloro residual. Ademas se tomaron muestras de 

seguimiento necesarias. 

% 

La violacion a la tecnica de tratamiento de filtracidn infonnada en al tabla ocunid en agosto en el 

componente Planta de Filtros San German, al obtener un por ciento de cumplimiento menor a 95. La 

turbidez es una medida del material particulado en el agua. Es de importancia en el agua potable 
porque las particulas de fonna irregular pueden albergar diferentes tipos de microorganismos. Las 

particulas que causan turbidez no son danmas o visibles en las concentraciones que estamos 
midiendo, pero el efecto neto de un agua turbia es un aumento en la razon de supervivencia de los 

microorganismos que se encuentyan en el agua cruda. El problems se debid a fuertes lluvias. Se 

ajusto la dosis de coagulante y se procedid a tomar muesttas de bacteriologla en la salida de la planta 

y en la red de distribucioa ^ ^ "T 

.p;/av^7acuerfiictosnr rnm /ppr pnnrt vpnnrt ocn9pw<itt>-t>"n 

o 
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I io/aciones de Muestreo y Reporte 

rs £ srr c°?—*• * -«*.8ua y 
En la siguiente tabla se ericuentran las viohS™!^ a f°110 se cun'le con b para someter un infonne. 
de este sistema para el 2003. e muestreo y reporte por contaminaate ogrupo de contaminant 

"aeu^jJJL. PCB y SOC TE^SST" * ̂  «"WP* »' >-*<*« «>« "> » 
1 0 

© 
Page 5 

Autorldad de Acueductos y Alcantarillados de Puerto Rico 
• Serglo Cuevas Bustamante an Rn* 7ne* 
•604 Avemda Barbosa e» i 7066 
Hato Rey, Puerto Rico ' 00916-7066 

Tel. 787-620-2277 
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Sistema: San German Urbano 

PWS ID: 3323 

Ano: 2004 

Introduction 

Las enmiendas a la Reglamentacion Nacional Primaria del Agua Potable de 1996, requiere a todo duefto o 
administrador de un sistema de agua publico comunal, desanollar un informe para dar a conocer detalles sobre la 
calidad del agua potable servida a la poblacion. Es por eso que se publica este septimo informe del periodode enero 

a diciembre de 2004, con la informaci6n eotrespondiente a) sistema de agua publico en referenda. La mformacibn a 
contmuacibn es sobre las fuentes de agua del sistema y del cumplimiento con los est&ndares y niveles establecidos 
para agua potable por la Agenda de Proteccibn Ambiental Federal (EPA, por sus siglas en ingles) y el Departamento 
de Salud Estatal. Para informacidn adicional sobre este Informe de Calidad de Agua Potable, puede comunicarse de 

lunes a viaries al 787-474-2025 en el area metropolitana, o al 1-866-997-8366 en la Isla, de 5:00 p.m. a 9:00 p.m. 

efectivo Ide julio de 2005. 

Agua Potable 

Es considered© normal encontrar una cantidad minima de agent es contaminantes en el agua potable, incluyendo el 
agua embotellada. Pero la presencia de estos no sfgniflca neeesariamente que exista o que representan un 
rieseo a la salud. Es importante orientarse sobre los contaminantes regulados y no regulados en el agua potable y 
sus efectos potenciales a la salud, informacion sobre estos puede ser obtenida en el Programa de Agua Potable del 
Departamento de Salud Uamando al telefono: (787>-777-0150. o en las ofieinas locales de la EPA al telefono: (787)-

977-5870. 

Reglamentacion de Agua Potable 

La reglamentacidn aplicable a los sisteinas de acueductos es la Reglamentacion Nacional Primaria de Agua Potable. 
Esta reglamentacidn es desarrollada por la Agenda de Protection Ambiental Federal segun dispone la Ley de Agua 
Potable Segura ("Safe Drinking Water Act") y establece los limites mfiximos permitidos para contaminantes en el 
agua potable y las t&nicas de tratamiento necesarias. En Puerto Rico, el Departamento de Salud, es la agencia 

responsable de implantar y hacer cumplir esta reglamentacidn. 

La reglamentacion estatal requiere, adetnds, tener operadores certificados en los sistemas ptiblieos de agua En 
enmiendas recientes a la reglamentaddn federal, se establecen guias sobre la certificacibn de operadores. E^e 
reouisito es para todos los sistemas de tratamiento del agua La Autoridad de Acueductos y Alcantanllados (AAA), 
para cumplir con esta disposkidn, rati adiestrando a sus Operadores para que la Junta Exammadora de Operadores 
de Plantas de Tratamiento de Agua Potable y Aguas Usadas de Puerto Rico, los evahie y los certifique segun la 

reglamentacidn estatal existente. 

Este informe esta disponible en la Internet en la direction wwwMcueducmgrxot̂  
T H I S  R E P O R T  C O N T A I N S  V E R Y  I M P O R T A N T  I N F O R M A T I O N  A B O U T  Y O U R  D R I N K I N G  W A T E R .  
T R A N S L A T E .  I T .  O R  S P E A K  W I T H  S O M E O N E  W H O  U N D E R S T A N D S  I T .  

Fuentes de Agua Potable 

Las fiientes de abasto superficiales incluyen: rios. lagos, quebradas y riachuelos. En la clasificacidn de fuentes 

subterrineas estan: los pozos y los manantiales. El agua que llega a estos cuerpos de agua y en su trayectcna sobre la 

sunerficie de la tierra o en su paso a traves del terreno, puede disolver minerales que esfen naturalmente en el 

terreno. Ademis, podria arrastrar sustancias que son el resultado de las diferentes actividades de los seres humanos y 
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Contaminantes en las Fuentes de Agua Potable 
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Aviso especial 

Algunas persooas pueden ser mis volnerables a los contaminantes que pueden estar presenteson «l agua potable. 



Las personas con su sistema inmunoldgico comprometido tales como: las personas con cancer que estan recibiendo 

quimioterapia, las que han recibido transplantes de organos. personas con VHl'SIDA u otras con problemas del 

sistema inmunoldgico. algunos ancianos e infantes, pueden star especialmente en riesgo de infeccion. La EPA y el 

Centro para el Control y Prevencidn de Enfermedads, tienen informacidn disponible para las personas con riesgo a 

infecciones por Cryptosporidium y otros contaminants microbioldgicos. la cual puede solicitarse Uamando a la 

EPA al telefono 1-800-426-4791 o en el www.epa.gov/safewater. 

Informacidn Sobre Calidad de Agua Potable 

La Tabla de Informacidn de Calidad de Agua Potable contiene datos de los contaminantes que se encontraron en el 

agua en los analisis realizados durante el afio 2004 o anterior y cuyo resultado estuvo por encima del mvel de 

deteccidn del an&lisis. En los casos donde el muestreo de los contaminantes se realiza con una frecuencia menor al 

afio. se reporta el ultimo analisis y aparecera el afio cuando se realizd. A continuaeidn se mencionan las definiciones 

de terminos o abreviaciones utilizadas en la tabla. 

• NMC: Nivel M&ximo de Contaminante o el nivel mas alto pennitido en el agua potable. Los NMC son 

establecidos tan cerca como sea posible de la MNMC usando la mejor tecnologia disponible, 

• MNMC: Meta para el Nivel Maximo de Contaminante permitido o el nivel m&ximo en el agua potable bajo 

el cUal no hay dafios conocidos o esperados a la salud. La MNMC permite un margen de seguridad. 

• Contaminante: sustancia o materia fisica, quimica, biologica o radioldgica en el agua. 

• NA: Nivel de Accidn - Cuando se excede el NA o el nivel establecido de concentracion del contaminante, 

es requerido aplicar tratamiento y cumplir con otros requerimientos de reglamentacion para agua potable. 

• N/A: no aplica 

• nd: no detectable, comparado con el llmite de deteccidn de la prueba 

• ppb: partes por bil!6n o microgramos por litro 

• ppm: partes por milldn o miligramos por litro 

• ppt: parts por trilldn o nanograms por litro 

• mrem/afto: milirems por afio. Medida de exposicidn a radionucleidos. 

• pCI/1: picocurios por litro. Medjda de radioactividad 

• TT: Tecnica de Tratamiento - Es un proceso requerido para reducir el nivel de un contaminante en agua 

• NTli: Unidad Nefelomdtrica de Turbidez - Es la unidad para medir el material paiticulado en el agua. 

• Dispensa y Exencion: Permiso otorgado por el Departamento de Salud (DS) o Agencia deProteccion 

Ambiental Federal (EPA, por sus siglas en ingles) para no cumplir con un NMC o tdcrnca de tratamiento 

potable. 

bajo ciertas condiciones 

http://www.epa.gov/safewater


• Max.: Mdximo 

• Mln.: Minimo 

• >: signo de mayor que 

• MRDL; Nivel Maximo Desinfectante Residual 

• MRDLG: Meta del Nivel M&cimo Desinfectante Residual 

La infoimacion contenidaen esta tabta proviene de lo sr • 

y contammantes *T ̂ {micos ««anieps voIAtiles, 
superfictales se inctuye la turbidez. La dioxina v a«l**M f1 ,os Sistemas que tienen fttentes d 

t en IQ frecuencia dc rnucstrco. - <™>» p«» dc «. eva,^™ 

Tab,a: '"formacian de Calidad de Agua Potable 

It ""u!?!0* a':ededOT d£ 142 c"ntdminantes en „p 
encontrados estan mencionades en la siguiente tablL 'or reglamentacion, los 

Contaminante (unidad) 

WiveabioUiaivus 

Bacterias Colifonnes Totales (total 
poshivas) 

Colifonnes feeales y E coli (total 
positivas al ailo) 

\o fleuiilttdtis 

Niquel (ppm) 

Sulfato (ppm) 

Cranio (pCi/l) 

t t \  f / i t/rmirrh <a 

Arsdnico (ppb) 

Bario (ppm) 

Cianuro (ppb) 

CJoro Residual (ppm) 

Cromio (ppb) 

Fiuoruro (ppm) 

Nitrato [como nitrogeno] (ppm) 

Selenio (ppb) 

> > 0 

Nota (2) 0 

N/A N/A 
N/A N/A 
30 o 

Nota (4) N/A 

2 
200 

4 

100 
4 

10 
50 

2 
200 
4 

100 

4 

10 

50 

Resultado Min.-Max. Fechade 

Muestreo 

4 
(1) 

<W 
Julio/2004 

3 N/A 2004 

5.8000 1.8-5,8 2oni 
46.4 
3 

6.6 - 46:4 
1.0-3.0 

2000/2003 
2003 

1.2 
0.08 

0.15-1.2 
0.001 -0.08 

2001 
2001 4 

1.47 
20.7 
0.12 
1.04 
1.5 

N/A 
1.43-1,52 
5.7 - 20.7 

2003 
2004 

2001/2003 

4 
1.47 
20.7 
0.12 
1.04 
1.5 

0.03 -0.12 
0.42 -1.04 

N/A 

2002/2003 
2004 
2003 

0 



Acidos Haloaeeticos (ppb) 

Carbono Total Organico [TOC] 

i hiiniit o\ (>'K J 

60 (3) N/A 

TT N/A 

Tetracloroetfleno(ppb) 5 

TTHM's [Trihalometanos Total] (ppb) 80 

Actividad bruta de paitfculas alfa 15 

(pCi/1) 

Radio 226 y 228 [combinados] (pCi/1) 5 

Turhidc: 

0 
N/A 

0 

0 

N/A 

40 

1.0 

2 
54 

3,3 

0.3 

97% Turbidez (% menor o igual a 0.5 NTU TT = 

usando TT) ^5% 

Turbidez maxima (NTU) TT = 5 N/A 0.49 

Contaminants (unidad) NMC MNMC Resultado 

f / <d» f 

Cobre (ppm) 

Plomo (ppb) 

13 

15 

1.3 

0 

0.71 

1.7 

Notas 
* Violation al NMC 

6-156 

1.0-1.0 

nd-3.1 

03-83 

nd -3.3 

nd-2 

97%-100% 

0.01-0.49 

Lugares por 

encima NA 

0 
0 

2004 

2004 

2004 

2004 

2003 

2001 

Noviembre/2004 

Octubre/2004 

Fee ha de 

Mnestreo 

2003 

2003 

(1) El sistema obtuvo 4 muestras positivas en coliformes totales de 45 muestras tomadas en junto. 
Durante el afto se tomaron 432 muestras y 17 muestras fueron positivas (43.1 /»). 
(2) Una muestra de rutina y una de repeticton son positivas en coliformes Totales y una es positive 
tambton en coliformes fecales o E. coti. 
(3) Los acidos hatoacdticos es la suma de las concentraciones de ^do monocloroacfetico, j^do 
dibromoacetico, dcido tricloroaedtico, dcido rnonobromoacdtico y defoo dibromoacdtico. La EPAha 
establecido un NMC de 60 ppb para esta suma y sera efectivo en sistemas grandes en el 2002 y en 
sistemas pequefios en el 2004. 
(4) El NMC actual para arsdnico es de 50 ppb. La EPA ha eatablecido un nuevo NMC de 10ppb para 
ser efectivo en enero 2006. 

Fuentes Principales de Contaminantes en Agua Potable o Comentarios 

Acidos Haloaeeticos - Residues o subproductos del proceso de desinfeccidn del agua 
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calidad del agua potable. 

Violaciones de Muestreo y Reporte 

Las violaciones de muestreo y reporte, no representan incumplimiento con los estdndares de calidad de agua y 

ocurren ™ianrlr> no se realiza un muestreo requerido o cuando no se cumple con la fecha para someter un informe. 

En la siguiente tabla se encuentran las violaciones de muestreo y reporte por contanrinante o grape de contanunante 

, de este sistema para el 2004. 

DBP 

Trihalometanos 
Totales 

t f/vf/ iuj .N n ir  pi-Riono ni: 
\tt F.sriiuo 

Octubre/2004 
Octubre-Diciembre/2004 

\ t l  US /MAS 
K I  <n rum i.v 

2 
4 

ml t 'stp iv 
nn t tn  t s  

0 

0 

0 



Sistema: San German Urbano 

PWSID: 3323 

A no: 2005 

Introduction 

*£££?£ S,™ re*. . redo doeb, „ 
c"j!d^d del agua poreble setvida 8 la poblacidti Es poj e5 !̂I un infomic pan, dar a conocc delaites sobre [a 
a diciembre de 2005, con la information conespmuE^lS ^ ** °ai,vo infonne del periodo de enero 

contmuacidn es sobre las fuentes de agua del sistema v . f ® e!na * a£ua P^lico en referenda. La informacidn a 

para agua potable per la Agencia de Proteccidn Ambiental FSSUERA C°" '°S e?t,dares * niveles establecidos 

de Salud Estatal. Para informacidn adtcional sobre este InfOrme rf»r ^ S,g 01 Y el Departamento 

Agua Potable 

rlesgo a la salud. Es importante orientarse «ihm» , necesariamente qoe exista o que representan un 

fT?ts 8 h sa,ud' iitfomacidn sobre eslbs pJXiVoSfdT * "? 2EU'"<te PMblo y 
s""d "a™,"to81 wn-ofso. o« usl"^.ur^.ar.p^'8^ _ 

Reglamentacidu de Agua Potable 

Est. reghmntaebta^'d^teS^'Re®l™e8,aci'ln National Primaria de Ago, Potable 
Porebfc Segura ("Safe D„„kmg WaKrt^b££TS? "a1"""" F8dml •%*»« l.^,££rel 
WUble y las ttcnicas dP8™ eaT 
responsable de unplaiitar y hacer ciutiplir esta regtanrenreeibb!^ Depattamento de Sahid, es la agencia 

lo, s,«™ pdbb™ db ago,. En 

requisite es para todos los sistemas de tratamiento del aena. eertlficac,6n de operadores, Este 

con estadisposiddn, esteadS^8^^'*'aSSSosSaA ) 

de Plantas de Tratamiento de Agua Potable y Aeuas ^ que b Junta Examinadora de Operadores' 
reglamentacion estatal existente. de Puerto Rico, l°s evaliie y los certifique segun la 

ESte inf0Tme "** fcponWe en la Internet en la direction , 1 www- aii""f«Ctosnr. mn. 

Fuentes de Agua Potable 

subterrineas e'ste^lo^ y nachuelos. En la clasiffcacidn de fuentes 

teireno^dm^'^dria^rrasfr^^stms^que^on1^) resd^et ^ '* 

en la elimination de los contaminantes microbioldgicos. Existen 

(3 



otras tecnicas de tratamiento que podrian ser utilizadas. dependiendo de la calidad de la fuente de agua. En el caso 

de tos sistemas eon fuente de agua superficial, el tratamiento del agua es mis complejo y se requiere utilizar la 

filtracidn. 

Otro aspecto importante sobre las fuentes de aguas es la calidad que se mantenga. evitando su contammacidn y 

deterioro de su estado natural. El Departmento de Salud y su Programa de Agua Potable tienen el Source Water 
Protection Program (SWAP) el cual tiene como objetivo ayudar en la proteccidn de estas fuentas de agua. 

Actualmente, se realizan evaluaciones de las fuentas de abasto y la informacidn obtenida estard disponible al publico 

tan pronto sean completadas. La informacidn disponible a la fecha es general y principalmente sobre el desarroUo e 

hnplementacidn del SWAP. Esta informacidn puede obtenerse en el Departmento de Salud en las oficinas de su 

Programa de Agua Potable. 

Sistema y stis Contponenies 

El sistema de referenda tiene los siguientes componentes o fuentes de abasto: (S)-superficiales y (GV-subterrdneos. 

Entre los sistemas con fuentes superficiales se eiicuentran los que tienen plantas de filtracidn y en los subtenineos 

los que tienen pozos. 

pianta de Filtros San Germ&n (fuente principal de agua: Rio Hoconuco y Rio Cain - S), Pozo Lola Rodriguez de Ti6 

1 (G), Pozo Lola Rodriguez de Ti6 II (G). Pozo Retiro (G), Pozo Providencia 1 (G), Pozo Providencia 2 (G), Pozo 

Sambolin (G) y Pozo Real (G) 

Contaminantes en las Fuentes de Agua Potable 

El agua de las fuentes utilizadas en los sistemas publicos de agua, antes de reeibir el tratamiento para convertirla en 

agua potable, podria tener los siguientes contaminantes: 

• MicrobiolSgicos - Estos incluyen virus y bacterias, que pueden originarse de: plantas de tratamiento de 

alcantarillado, pozos sdpticos, actividades de ganaderia y vida silvestre. 
• Oulmicos Inorgdnicos - Estos incluyen sales y metales, que pueden tener origen natural o son elresultado 

de las escorrentias de lluvia. Ademfis, otros origenes pueden ser las descargas de agua con desperdicios 

domdsticos o industriales, la produccidn de gases, aceites o cultiyos. 

• Piaguicidas y Herbicidas - Estos contaminantes pueden tener origen de una variedad de fuentes como: la 

agriculture, escorrentfa de lhivia y de usos residenciales. 
• Quimicos Organicos - Estos incluyen quimicos org&nicos sint&icos y voldtiles, que son productos 

intermedios de procesos industriales y de la produccidn de petroleo. Ademis, pueden tener su origen en 

gasolineras, escorrentias de lluvia y pozos sdpticos. 

• Radioldgicos - Estos pueden estar presentes en el terreno de forma natural. 

La reglamentacidn requiere que en un periodo de tres afios se realice en cada cpmponente del sistema, un aiilisis 

para quimicos inorganicos, quimicos orginicos voldtiles, quimicos organicos sinteticos, herbicidas y piaguicidas. 

Las frecuencias de muestreo para los grupos de quimicos mencionados pueden ser de formai trimestral, anual, cada 

tres afios u otra. El total de contaminantes para los que se requiere muestreo estan en alrededor de 70. A esto. se 

incluye alrededor de 60 contaminantes no regulados para los que tambien se realizan anfilisis. Ademds, se realizan 

anaiisis de contaminantes microbiologicos mensualmente segfin la poblacion servida por el sistema. Tambien se 

realizan diariamente muestreos de cloro residual y turbidez. 

Aviso especial 

Aleunas personas pueden ser mas vulnerables a los contaminantes que pueden estar presentes en el agua potable 

Las personas con su sistema inmunologico comprometido tales como: las personas con cancer que eston recibiendc 

quimioterapia, las que han recibido transplantes de organos, personas con VIH/SIDA u otras con problemas del 



Centra para el Control' y'Sw^ji,^ en riesS° de infeccion. La EPA y el 

mfecdones p°r Cryptosporidium y otros contaminantesSSifiSS. dlfp«,ibl®Para las personas con riesgo a 
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Informacidn Sobre Calidad de Ague Potable 

agua enlos »n«kisSi^ jjj d® *" Jontaminantes ^ « encontraron en el 

deteccidn del aniTisis. En los casos donde el muestreo €8tUV0 P01"600'™ del nivel de 

el cual no hay <E «j el agua potable bajo 
MiNMC permite un margen de seguridad 

• NA: Nivel de Accidn - Cuando se exced^ «i M A „ i • . 

« ee^do .p„c„ „atmi„,0 , ̂   ̂ r£X' 
• N/A: no aplica 

• nd: no detectable, eomparado con el limite de deteccidn de la prueba 

• ppb: partes por billdn o microgramos por litre 

• ppm: partes por millon o nu'ligramos por litre 

• ppt: partes por trilldn o nanogramos por litre 

• mrem/afio: milirems por ado. Medida de exptsicion a radionucleidos. 

• PCi/l: picocurios por litro. Medida de radioactividad 

TT. Tecraca de Tratannento - Es un proceso requerido para reducir el nivel de un contaminante en agua 

AmbientalFeS?(4EPA^^^^^|JJ^,J"10 d« ^ «*> o Agenda de 
bajo ciertas condiciones ««*«•"«]Ids),para nocumphrcon un NMC o tecnica de tratanio 

• Max.: Mdximo 

<s> 



• Min.: Minimo 

• >: signo de mayor que 

• MRDL: Nivel Maximo Desinfectante Residual 

• MRDLG: Meta del Nivel Maximo Desinfectante Residual 

La mformacion contenida en esta tabla proviene de los anijisis realizados para: quimicos orginicos volatiles, 

auimicos orgdnicos sinfeticos y contaminantes microbiol6gicos. Ademis, en los sistemas que tienen fuentes de agua 

superficiales se mcluye la turbidez. La dioxina y asbesto no forman parte de esta evaluacidn ya que extste una 

dispensa en la frecuencia de muestreo. 

Tabla: Informacidn de Calidad de Agua Potable 

Se anaKzaron alrededor de 142 contaminantes en elperiodo de muestreo establecido par reglamentaddn, los 
encontrados estdn mencionados en la Siguiente tabla. 

Contaminante (uriidad) 

Mil l ohioloilh os 

Bacterias Coliformes Totales (total 

positivas) 

Coliformes fecales y E. coli (total 

positivas at afio) 

y» Riwutui/i'* 

Nfquel (ppm) 

Sulfate (ppm) 

Uranio (pCi/1) 

Oirimiais Inurwnii i>\ 

Ars&iico (ppb) 

Bario (ppm) 

Cadmio (ppb) 

Cianuro (ppb) 

Cloro Residual (ppm) 

Cromiotppb) 

Fluoruro (ppm) 

Nitrato [como nitrogeno] (ppm) 

Selenio (ppb) 

NMC MNMC Resultado Min.-Max. 
Fecha de 

Muestreo 

> 1 0 13 0-13 mayo/2005 

(1) 

Nota (2) 0 2 N/A 2005 

N/A N/A 5.8000 00
 

1 U
) 

bo
 

2003 

N/A N/A 46.4 6.6-46.4 2000/2003 

30 0 3 

o
 

<r
i 

i 
O

 2003 

50 N/A 1.2 0.15 - 1.2 2001 

2 2 0.08 0.001 -0.08 2001 

5 5 4.00 n/a 2005 

200 200 4 n/a 2003 

4 4 1.68 1.56-1.78 2005 

100 100 20.7 5.7-20.7 2001/2003 

4 4 0.116 0.037-0.116 2005 

10 10 1.55 0.96-1.55 2005 

50 50 1.5 n/a 2003 



Carbono Total Organico fTOC] tt N/A 1.0 0.9-1.0 2005 

cis -12 - Dicloroetileno (ppb) 

Clorobenceno (ppb) 

Tetracloroetileno (ppb) 

KcJru/irif. v 

70 

100 
5 

70 
100 
0 

0.75 

0.5 

1.8 

nd-1.6 
nd-0.5 
nd-8.6 

2005 

2005 

2005 

Actividad brata de partfculas alfa 
(pC'i/1) 

Radio 226 y 228 [combinados] (pCi/1) 

Tmhittt': 

15 

5 

Turbidez (% menor o igual a 0.5 NTU TT = 

usandoTT) 95o/o 

Turbidez maxima (NTU) TT = 5 

Contaminante (unidad) 

Phuni) v Cnhn. 

0 

0 

N/A 

3.3 

0.3 

N/A 95% 

1.84 

NMC MNMC Resultado 

Cobre(ppm) 

Plomo (ppb) 
1.3 

15 

. ' - 3  

0 
0.71 

1.7 

Notas 
* Violacitn at NMC 

nd-3J  

nd-2  

0.01-1.84 

Lugares por 

encima NA 

0 
0 

2003 

2001 

95%-100% noviembre/2005 

abril/2005 
Fecha de 
Muestreo 

2003 

2003 

lambiRn nn coNformes fecaies o E. cob. Positives en colifotmes Toiales y una es positivo 

„ A,„, pot<bk; o Comentarios 

radiactivos y pueden ***** minerales que son 

de vidrio y desperdicio^^S^31^®8, escorrent,'as de huertos; aguas conresiduos de fabricacidn 

BdTfQ • npc^arn J ^ S6flt©S en el ambiente. 
desperdicfos de excaracionM8 de TOW'enMlon de tos depositee naturales y descargas de 

Cadmio - Corrosidn de las tuberlas galvanizadas; erosidn de (os depdsitos natura(es;descargas de 



refinerias de metal; escorrentias de baterias de desperdicios y pinturas. 
Cianuro - Descarga de febricas de metal y acero; descarga de fdbricas de fertilizantes y ptestico. 
cis - 1,2-DictoroetHeno -Descargas de industrias quimicas. 
Clorobenceno - Descarga de tebricas de quimicos y agriculture. 
Cobre - Corrosi6n del sistema de tuberia casera; erosibn de los depdsitos naturales; lixiviacidn de tos 
conservantes de la madera. 
Coliformes fecales y E. coli - Desperdldo de animates o descarga sanitaria. 
Cromio - Descarga de las tebricas de acero y de papel; erosidn de depdsitos naturales. 
Es usado en el agua para el control de microbios. 
Fluoruro - Erosi6ri de los depdsitos naturales; aditivo del agua que previene el deterioro dental; 
descarga de tebricas de fertilizantes y aluminio. 
Niquel - La reglamentacidn requiere muestreo de este contaminante mientras se continua evaluando la 
necesidad de establecer un NMC y MNMC. 
Nitrato [como nitrdgeno] - Escorrentia con fertilizantes; lixiviacidn de pozos sdpticos y alcantarillado; 
erosidn de los depdsitos naturales 
Plomo - Corrosidn del sistema de tuberia casera; erosidn de depdsitos naturales. 
Radio 226 y 228 - Erosidn de depdsitos naturales. 
Selenio - Descargas de las refinerias de metal y petrdleo; erosidn de los depdsitos naturales; descargas 
de mirias. 
Sulfate - La reglamentacidn requiere muestreo de este contaminante mientras se continua evaluando la 
necesidad de establecer un NMC y MNMC. 
Tetracloroetileno - Efluentes de fdbricas y empresas de limpieza en seco. 
TOC - Estdn presentes en el ambiente. 
Turbidez - Escorrentia de suetos. 
Uranio - Erosidn de depdsitos naturales. 

Viotaciones at Nivel Maximo de Contaminante Permitido 

• La violacion a la tdcnica de fiitracidn informada en la tabla ocurrid en abril en el componente Planta 

Filtros San German, al obtenerse en turbidez un valor mayor de 1 NTU a la salida de la planta. La 

turbidez es una medida del material particulado en el agua. Es de importancia en el agua potable 

porque las particulas de forma irregular pueden albergar diferentes tipos de microorganismos. Las 

particulas que causan turbidez no son daftinas o visibles en las concentraciones que estamos 

midiendo, pero el efecto neto de un agua turbia es un aumento en la razdn de supervivencia de los 

microorganismos que se encuentran en el agua cruda. 

• La violacion para el TOC fue en el cuarto trimestre del 2005. El Carbono Total Orginico (TOC) no 

tiene efectos en la salud. Sin embargo este provee un medio para la formacidn de productos de 

desinfeccion. Estos productos incluyen los Trialometanos (THMs) y los Acidos Haloac6ticos 

(HAAs). Si el agua potable contienen estos productos de desinfeccidn en exceso podria causar 

efectos adversos a la salud, incluyendo el higado, en los riiiones o en el sistema nervioso caitral. 



Tambien podria aumentar el riesgo de causar cancer. 

La violacidn en coliformes totales inforaiada en la tabla or,™* 
muestra positiva durante el tries. Los coliformes total®r™ my°' obtener® deuna 

g e n e r a  I m e n t e  n o  s o n  n o c i v a s .  S i n  e m b a r g o ,  l a  p r * * * * * * *  
generahnente asociada a problemas conT^o?eZrikT* ta*enasen d aSua ̂ biees 

que podrtu, cmtsar Ln. S*. ̂  con orem8mo, 
ca^bres' nd^seas y posiblemente ictericra ycudau^oJ^Z  ̂P°  ̂""^diamtas, 
cabeza. No obstante, estos sintomas pueden seSs^^^ '̂f6 C°" fati& V dobrde 

en el agua, sino por otras f«,„« <*' 

Violaciones de Muestreo y Reporte 

jKurren cuando no ̂ "ealS  ̂ co" ,os «tfedares de calidad de agua y 

d e " e s . e E * m U e s t r e o X Z l S S L  

^cte ŷAJ£ Mmimmum 
Fluoruro 2005 15 

Nitrites 2005 1 0 
TTHMS julio-septiembre 2005 I 0 

4 0 
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Autoridad de Acueductos y Alcantarlllados 
Estado Libre Asociado de Puerto Rico 

INFORME SOBRE LA CALIDAD DEL AGUA POTABLE 2006 

MENSAJE DEL PRESIDENTE 

Proveer agua segura a todos nuestros clientes es nuestra misiin y compromiso. 
Estamos obligados a cumplir con una de las reglamentaeiones mis estrictas que 
exlste en el mundo para calidad de agua. Me reflero a la reglamentacion federal de 
la Agenda de Protection Ambiental (EPA por su siglas en ingles) en combinatiin con 
la del Departamento de Salud de Puerto Rico. 

El agua de Puerto Rico, a diferencia de muchos otros lugares fuera de Estados 
Unidos, es 100% potable. Es segura para tomar y codnar y no representa un riesgo 
para la salud. 

En ese contexto, nos complace presentarte el Informe de Calidad de Agua del 
2006, que mide el nivel de 90 posibles contaminantes exigidos por ley. 

A continuaciin encontraras valiosa informaddn acerca de la fuente de abasto 
del agua que utilizas y el proceso que seguimos para proteger tu salud a travis del 
tratamiento que le proveemos al agua, el control y las pruebas de calidad. El 
Informe de Calidad de Agua que redbes es un requisito de ley. Surge como 
enmienda a la Ley de Agua Potable Segura en su section del Derecho a la 
Comunidad a Estar Informada. Mis alii de la ley, hemos induido informaciin sobre 
como ahorrar agua y qui puedes hacer para proteger nuestros abastos. 

E| compromiso de la AAA es continuar mejorando la calidad de agua que 
servimos y cumplir a cabalidad con todos los requisites de Ley. Al presente la AAA 
desarrolla un programa agresivo de mejoras a la infraestructura que opera para 
producir agua potable y proveer tratamiento sanitario. Dicho programa se implanta 
como parte del Plan de Mejoras Capitales (PMC), ej cual conllevari inversiones de 
aproximadamente $2.3 mil millones durante los priximos cinco aRos. La AAA llevari 
a cabo e| disefio y construcciin de nuevas plantas potabilizadoras y sanitarias, o 
mejoras a las facilidades existentes para mejorar los servicios de agua potable y 
sistemas sanitarios. 

Estos cambios forman parte de la continua transformacion de la Autoridad de 
Acueductos y Aicantarillados para restablecer la confianza en nuestro servicio y 
dirigirnos a alcanzar la excelencia operacional que los clientes merecen. 

Ing. Josi F.'Drtiz Vazquez 
Presidents Ejecutivo 
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necesarias. En Puerto Rico, el Departamento de Salud, es la agenda responsable de 
implantar y hacer cumplir esta reglamentaddn. 

EL ESTADO DE LOS ABASTOS DE AGUA 

Otro aspecto importante sobre las fuentes de aguas es mantener la calidad 
evitando su contamination y deterioro de su estado natural. 

El Departamento de Salud y su Programa de Agua Potable tienen el Programa 
de Evaluation de Abastos de Agua (Source Water Assesment Program, SWAP por sus 
siglas en ingles) el cual tiene como objetivo ayudar en la proteccidn de estas fuentes 
de agua. Se realizaron evaluaciones de las fuentes de abasto y la information 
obtenida estard disponible al publico tan pronto concluya el informe. Esta puede 
obtenerse en el Departamento de Salud en las oUcinas de su Programa de Agua 
Potable. 

C6MO ASEGURAMOS QUE TU AGUA SEA POTABLE 

1. Proceso de Tratamiento 
El proceso de tratamiento que ofrece la AAA transforma el agua natural en agua 
potable, eliminandole las sustancias y microorganismos potencialmente perjudiciales. 
Los procesos comprenden la coagulation, la floculacidn/sedimentacion, la filtracidn, 
la desinfectidn y su distribucidn. El proceso de tratamiento toma el agua de rios y 
lagos y las somete a procesos fisicos y mecdnicos. Uno de estos, coagula o atrapa las 
parttculas para removerlas del agua. La floculacidn es el proceso por e| cual los 
coagulos se unen entre si para sedimentarse (hundirse) en el tanque donde se 
recuperard agua iimpia. El agua limpia es filtrada y desinfectada con cloro para 
garantizar su potabilidad y cumplir de ese modo la reglamentacion estatal y federal 
de calidad de agua potable. 

2. Programa intenso de mueatras realizadas en nuestros laboratories 
Bacteriologia 49,676 
Cloro Residual 49,676 
Subproductos de desinfeccion 7,408 
Inorgdnicos 19,096 
Orgdnicos 3,359 
Desinfectantes 4,209 

3. La certificacidn de nuestros operadores, otra medida para asegurar 
la calidad del agua potable 

La reglamentacion requiere, adernas, tener operadores certiffcados en los sistemas 
publicos de agua. En enmiendas recientes a la reglamentacion federal, se establecen 
guias sobre la certification de operadores. Este requisite es para todos los sistemas 
de tratamiento de agua. 

En la Autoridad de Acueductos y Alcantarillados (AAA), estamos adiestrando a 
nuestros operadores para que la Junta Examinadora de Operadores de Plantas de 
Tratamiento de Agua Potable y Aguas Usadas de Puerto Rico los evalue y los 
certifique segun la reglamentacion existente. 
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— r.Vua ruiaoie 
' enmiendas a la lay da aoua potsbte g_ _ 

MuaJnotehtonttl00,1 ̂  r^9lamen,aci0nss estata.es y federates. la AutorMorf A a " '̂ «' *ZSTSSLT 

Para informacton adicional sobre estB Ininrmo  ̂ y tos posibles efectos a la salud cuando se tosrauetes Permitidos. Arterites on 
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Slstema: San German Urbano 
PWSID: 3323 
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CONTAMINANTES REGULADOS DETECTADOS . . 1 

Contamlnantes 
NMC -TT 

MRDL-NA 
Resultados 

Fecha Origan usual del Contamlnante /" Contamlnantes 
NMC -TT 

MRDL-NA NMCL Valor Rango Fecha Origan usual del Contamlnante /" 

Qutmlros Inorpiniros *)• 
16 Ftuoruro (ppm) 4 4 0 116 0:037-0.116 2005 Erosion de los depOsitoa naturales, aditivo del ague que prevtene el detenorp denial; descarga de 

lADncas de iertittzantes y alummro. 
19 Nitrato (como nitrPgeoo] (ppm) 10 10 024 N/A 2006 Escorrenlia COT lerlilizariles, lixtviaciOn de pbros sOpucos y alcantantado, erosrOn de los 

depositos naturalos 

114 Cipro ResiduaT(ppm) 4 4 1.65 0.04 • 3.08 2006 Es usado 'en el agua para el control de micitrbios 

Qui mkos OrgAnieos VolAtilrs 

60 Tetradoroetiieno (ppb) 
0 

o:82 N/A 2006 Elhientes de fAbricas y empresas de Smpteza en seco 

Re« Jto Desinfectantes y Subprodactos de Desirifecckta 
73 TTHWs rTnbalometanos Total) (ppb) 80 N/A 53.6 21.1 - 65.4 2006 Residues o subprodUctos del proceso de desinlecctOn del agua 

99 Acidos Hafoactticos (ppb) 60 N/A 40 10.64- 60 2006 Residues o sobpradudos del proceso de desinlecciOn del agua 

110 Carbono Total Orgdntco (TOC) TT N/A 1.2 0.9-1.2 2006 Esldn preserves en el ambiente 

Contamlnante Detectados No Regulados nv;; 
Indulmos informacton de contamlnantes no regulados que lueron monltoreados durante el afto. Estos se monitorean para delmimirai si eslan presumes en el agua, 
recopilar informacton que ayude a la EPA a decidir si es necesarlo regulartos o establecer nfveles permitido . 

Contaminants Valor Rango Fecha Orlgen Usual del Contamlnante 

96 |Sultato (ppm) 5.9 N/A 2006 

Chr^e Cpntam|nantes Oetectado 
Contamlnante Promedto Importanda de tos resultados Origan Usual del Contamlnante 

vtotaciones d*? Mi|i§tpi6y ' 
La Acueductos y Alcantarfflattos esta obligate a tomar y anallzar muestras del agua servida en unos pertodos y ten un ffecuencfe estatoteoida en la 
reglamentaci6n. Las vlolaclones de muestreo y reports, no representan incumpSmlento con tos estendares de caUdad de agua y ocurren cuando no serealiza un muestreo 
requerido, o cuando no se cumple con la fecha para someter un Informs. En la slguiente tabla se encUentran las vlolacipnes de muestreo y reports por contaminants o grupo 

Contamlnante Perlodo de Muestreo Muestras Reqiteridas !
 

8 s 1 2 JUL-SEP 2006 2 1 
Qufmicos OrgAnicos SintAticos, Herbictdas y Pesticidas ENE-DIC 2006 2 0 

TArminos y Deflnlclones 
Los siauientes Irtmr/nos v deffniciones le facilitardn entenderla Informaddn contenidaen esta informs sobre la Calldad da Aqua de su Sistema. 

NMC: Nivel MSximo de Contamlnante o nivel mas alto permitido en el agua potable. 
Los NMC son establecidos tan cerca como sea posible del MNMC usando la mejor 
tecnologfa dlsponible. 
MNMC: Meta para el Nivel Maximo de Contaminants permitido o el nivel mAximo en 
el agua potable bajo el cual no hay riesgos conocidos o esperados a la salud. Los 
MNMC permite un margen de seguridad 
HI A: Nivel de Accton - La concentracton de un contamlnante que provocara que se 
realicen acciones como establecer tratamiento para prevenir electos adversos de salud. 
TT: TAcnica de Tratamiento • Es un proceso requerido para oontrolar y reducir el 
nivel de un contaminants en agua potable 
Olspensa y Exencldn: Autorizacibn otorgada por el Departamertto de Satud (DS) o la 
Agencia Proteccton Ambiental Federal (EPA, por sus Btglas en inglAs) bajo ciertas 
condiciones que permiten no cumplir con un NMC o lAcnica de tratamiento 
MRDL: Nivel Maximo de un Desinfectante Residual permitido en el agua potable. 

MRDLQ: Meta del Nivel MAxImo de un Desinfectante Residual por 
debajo del cual no hay riesgos a la salud conocidbs o esperados. 
Contamlnante: sustancia o materia fisica. quimica, biolOgica o 
radiotogica en el agua. 
N/A: No Aplica 
nd: no detectable, comparado con el limite de deteccton de la prueba. 
ppb: partes por biltono microgramos por litro. 
ppm: partes por milton o.miligramos por litro. 
ppt partes por trilton o nanogramos porBtro. 
mrem/afto: milirems por aho. Medida de exposition a radionudeidos. 
pCI/1: picocurios por litro Medida de radioactividad. 
NTH: unidad para medir el material particulado en el agua de turbidez 
S/N Sistema Nuevo (se incluye informacton recotectada) 
Max: MAxrmo Min: Mirvimo >: signo de mayor qui 
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echarios en el inodoro y estaris ahorrando agua por galones. 
• Duchate en menos de 5 minutos y ahorra hasta 1,000 galones o 3.78 m3 al 

mes. Una ducha abierta durante 10 minutos gasta 26 1/2 galones de agua. 
• Echa colorante de comida en el tanque del inodoro. Si se cOlorea el agua en la 

taza, tu inodoro tiene un liqueo. Arreglalo y ahorra mis de 600 galones 6 
2.27 m3 al mes. 

• Si tu inodoro es de antes de 1980, coloca un gal6n plastico lleno de agua 
dentro del tanque para controlar la cantidad de agua que se usa en cada 
descarga. Asegurate que no interfiera con los mecanismos del tanque. 

• Si tu ducha llena un cubo de un gal6n de agua en menos de 20 segundos, instala 
un cabezal de ducha de flujo reducido (low flow). Te ahorra hasta 500 galones o 
casi 2 m3 a la semana. 

• Cierra la pluma al cepillarte los dientes y ahorra 4 galones de agua por 
minuto. Eso equivale a 200 galones a la semana 6 3 m3 al mes para una 
familia de cuatro miembros. 

• Si la cierras mientras te afeitas, ahorraris mis de 100 galones a la semana 6 1.5 
m3 al mes. 

• Cierra la ducha mientras te enjabonas y te aplicas el champu o 
aconditionador y ahorra mis de 50 galones a la semana o mas de 1 m3 al 
mes. 

• Usa una escoba en vez de la manguera para limpiar la marquesina o la acera 
y ahorra 80 galones de agua cada vez. 

• Pon una capa de viruta orginica (mulch) alrededor de las plantas para reducir 
la evaporation y ahorraris cientos de galones de agua al afio. 

• Dirige los canales y desagues del techo hacia los arbustos y arboles, o recoge 
esa agua y usala para regar tus plantas. 

• Minimiza la evaporation del agua regando tus plantas temprano en la 
manana, cuando las temperaturas son mas bajas y los vientos mas livianos. 

• No podes la grama demasiado. Una grama mas alta protege las ratces y 
conserva mejor la humedad del terreno. 

• Lava tu carro sobre la grama, aprovecha el agua para ambos fines. 
• Usa una manguera con pistero y ahorraris mis de 100 galones cada vez. Una 

manguera abierta desperditia hasta 10 galones por minuto. 
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